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EXECUTIVE SUMMARY 


The Proposed Service Restoration 


Commuter rail service to Worcester, and Milford was terminated in 1975, and 1959 
respectively. Service on the Marlborough line was discontinued in two stages; service 
west of Marlborough junction ceased in 1931 and from Marlborough to Framingham in 
1937. In the last 10 years, meanwhile, ridership on the MBTA’s commuter rail network 
has grown by over 60 percent as a network extension to Needham, the Southwest 
corridor project and numerous other rehabilitation and upgrading projects have been 
completed. 


With limited exceptions, these railroad rights of way continue to exist and carry freight 
services. In order to maximize use of these resources, the MBTA was asked to study the 
restoration of service to Worcester. This was later augmented to include examination of 
service to Milford via the Holliston Industrial Line (formerly the Pink Granite Line) and 
service to Marlborough via the Framingham Secondary/Fitchburg Secondary lines. 


All the potential commuter rail restoration projects studied would function as an extension 
of the current service to Framingham. Options considered in this report include 
restoration of an existing 22.9 mile long segment to Worcester near |I-290, 12.3 mile 
segment to Milford near I-495/routes 16 and 109, and a 10.3 mile segment to 
Marlborough near I-495. For reasons detailed in the report, including relatively high 
Capital investment requirements, low ridership and duplication of service to Milford already 
planned for the Franklin Line, service on the Holliston tndustrial Line is not recommended 
for tmplementation. 


For purposes of the study, the operating strategy assumed conforms to current MBTA 
practice of 30 minute headways in the peak and 120 minutes in the off peak hours. Rail 
facilities would be brought up to full MBTA standards relative to track, signals, passing 
sidings, grade crossing protection and fencing of the right of way. In addition, standard 
station canopies, low level and high jevel access platforms and parking facilities would be 
provided to meet forecast levels of ridership. New bi-level passenger coaches and new 
generation MBTA diesel locomotives would be used, with layover facilities sufficient for 
overnight storage of four train sets for each line. 


The Service Area 


The region potentially served by the Worcester, Milford and Marlborough extensions 
includes those communities directly served by the rail lines as welt as nearby towns whose 
commuting residents would also benefit. 


Worcester Line - Towns directly served by this extension include Ashland, Westborough, 
Gratton and Worcester where stations are proposed. In the event that an extension 
south of Worcester to the Massachusetts Turnpike is developed in the future, a station 
in Millbury would also receive direct service. The Ashland station would likely be used by 
riders fram Ashland, Holliston and Hopkinton. The Westborough station, in proximity to 


-495 and the Massachusetts Turnpike, would draw riders from Westborough, 
Marlborough, and Southborough as well as Shrewsbury, Upton and Northborough. The 
Grafton station would serve patrons from Grafton, Oxford, Shrewsbury, and Charlton. The 
Worcester station would serve Worcester, Auburn, Millbury, Boylston, West Boylston, 
Sutton and Spencer. In 1987, 2800 work trips were made from all these towns to 
downtown Boston, with an increase to 4130 trips projected for the 2010 horizon year. 


Existing bus transportation services for commuters in this service area are reasonably 
good. Peter Pan Bus Lines (a private carrier) provides non-stop service from its terminal 
in downtown Worcester to its terminal near South Station at hourly headways all day, with 
additional trips in the peak period which results in 30 minute headways. Limited additional 
service operates along Route 9. This includes two semi-express trips which serve 
Worcester, Shrewsbury, Northborough, Westborough, Southborough and Framingham 
from where it operates express to Boston on the Mass. Turnpike. Finally, local service 
is offered at 90-120 minute intervals along Route 9 from Worcester to Boston. 


Milford Line - Towns directly served by this extension include Holliston, East Holliston and 
Milford in which stations are proposed. The Holliston station would likely be used by 
riders from Holliston only. The East Holliston station would draw riders from Holliston and 
Millis. The Milford station would serve patrons from Upton and Milford. In 1987, 650 work 
trips were made from these towns to Boston, with an increase to 930 trips projected for 
the 2010 horizon year. 


Existing bus service to Milford consists of two -private carriers providing service irom 
Milford to Boston. Brush Hill Transportation operates three peak trips to Boston in the 
morning with three return trips in the evening. This service operates over Routes 109, 128 
and I-90. Intermediate communities served include Medway, Millis, Medfield, and 
Westwood. The other carrier serving Milford is Big W Transportation, which operates 
through Ashland, Holliston and Hopkinton to Framingham. However, this service is anly 
operated at infrequent intervals Monday through Saturday. 


Marlborough Line - Towns directly served by this extension include the north and western 


areas of Framingham, and Southborough in which stations are proposed. The two 


Framingham stations would be used by commuters from Framingham, Sudbury and 
Westborough. The Southborough Center station would likely serve local residents only. 
The Southborough station in proximity to 1-495 would serve Marlborough, Hopkinton, 
Northborough, Southborough, Hudson and Berlin. in 1987, 46/0 work trips were made 
from these towns to Boston and travel is projected to increase by 42 percent for a total 
of 6640 work trips in 2010. _ 


Existing bus transportation services are provided by two private carriers, Big W 
Transportation and Gulbankian Bus Lines. Big W operates one morning inbound and one 
afternoon outbound trip along Route 20 serving Marlborough, Wayland, Sudbury and 
Weston and then express to Boston. Gulbankian provides three round trips per day, in 
the morning, mid-day and afternoon peak periods between Hudson, Marlborough, 
- Southborough and Boston along Routes 85, 9 and the Massachusetts Turnpike. 











Alternative Operating Plans 


Currently, four locomotive hauled, train sets in 5 and 6 cars consists are used to provide 
30 minute peak direction, peak period service with 120 minute headways in the midday 
and. evening off peak periods. A running time of 50 minutes for local trains is achieved 
from Framingham to Boston. 


This study focused on determining the feasibility and relative attractiveness of extending 
service in the three rail corridors. In order to meet these objectives, 5 alternatives, one 
bus and four rail, were configured to generate the information required to examine each 
corridor alone or in combination. A brief synopsis of these alternatives, is provided below: 


TABLE 1 
DEFINITION OF ALTERNATIVES 


Peak Headway Service Type 


Corridor | Alt. 1 Alt. 2 Alt. 3 Alt. 4 
Framingham 

to Worcester 30E 30E --- --- 
Framingham 

to Milford --- 30L 30E/L* --- 
Framingham 

to Marlborough --- --- 30E/L* 30E 
Framingham 30E JOE 30E 30E 
to Boston 30L JOL 30L SOL 
E = Express from Framingham to Back Bay 

L = Local from Framingham to Back Bay 


* Trains on these lines would alternate between express and local 


Alternative 1: Worcester Service - The first alternative considered includes a 30 minute 
peak headway Worcester express service to supplement the existing 30 minute peak 
headway local service to Framingham. The Framingham service is scheduled to duplicate 
the current arrival times at South Station, with inbound Worcester express trains departing 
Framingham 5 minutes earlier and arriving at South Station 15 minutes earlier. In the 
midday and evening off peak, Worcester trains run local all the way to South Station on 
120 minute headways. 


Alternative 2: Worcester and Milford Service - The second alternative basically extends 
the current Framingham local trains another 12 miles/25 minutes further to Milford,. but 
keeps the same arrival pattern at South Station. The Worcester service |s identical to that 
in Alternative 1 and departs 5 minutes earlier from Framingham arriving 15 minutes earlier 
than the Milford local. . Off peak midday and evening service comprises 120 minute 
headway local through service to Worcester coupled with shuttle service between 
Framingham and Milford. When compared to Alternative 1, this alternative allows the 
incremental costs, ridership and environmental consequences of the Milford line to be 
assessed. » 


Alternative 3: Maritborough and Milford Service - The third alternative substitutes 
Marlborough for the Worcester line and alters the stopping pattern in the peak to provide 


alternating local and express service on 30 minute headways in each corridor. When an 
express operates over the Marlborough line, a local operates over the Milford line and vice 
versa. Off peak midday and evening service comprises 120 minute headway local 
through service on the Marlborough line and shuttle service on the Milford line. When 
compared to Alternative 2, the merits of the Martborough line relative to the Worcester line 
can be judged, albeit slightly confounded by the altered local/express stopping pattern. 


Alternative 4: Marlborough Service - The fourth rail alternative is similiar to Alternative 1, 
but substitutes a Marlborough express for the Worcester express in Alternative 1. Thus, 
30 minute peak express headways and 120 minute off peak local headways are 
configured for the Mariborough line while 30 minute peak local headways operate from 
Framingham to Boston. When compared to Alternative 3, this. alternative affords another 
estimate of the Milford line’s incremental results to be observed. Similarly, when 
Alternative 4 is compared to Alternative 1, the relative merits of a Marlborough vs. 


Worcester express service overlain on current Framingham focal service can be evaluated. 


Bus Alternative - In the absence of a commuter rail extension, bus improvements would 
be required to accommodate the growing number of trips to downtown Boston. For 
purposes of generating numbers against which to compare the incremental cost 
effectiveness of the alternative rail investments, the existing private carrier bus services 
were modified to improve headways in Table 2 on the following page: | 
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_ TABLE 2 
PROPOSED BUS SERVICE IMPROVEMENTS 


Proposed 
To Boston Existing Peak Park-n-Ride 
from: _ Peak Headway Headway Locations/Spaces 
Hudson/Marlborough 1 trip 30 mins. Hudson - 29 spaces 
via Routes 85, 30 Marlborough - 114 spaces 
(Express I-90 Southborough - 70 spaces 
Exit 12 to Boston) 
Worcester 2 trips 30 mins. Shrewsbury - 50 spaces 
Semi-Express Westborough - 74 spaces 
via Rt. 9 (Express 
from I-90 Exit 12) 
Worcester Express 30 mins. 30 mins. Worcester or E. Millbury 
via Rt. i22 (Express 75 spaces 
from I-90, Exit 11) 
Milford 30-50 mins. no service None 


Required Right of Way improvements 


Worcester Line - The existing roadbed and mainline track is in generally good condition 
and most of the bridge structures have been recently raised to improve vertical clearances 
to accommodate double stack freight containers. Additional selective repairs on bridges 
and culverts are required as is the restoration of a second track with new 132# welded 
rail, wood ties and fasteners from CP 33 (Westborough) to MP 40.3 (Worcester). The 
addition of signals, turnout and interlocking improvements would convert an existing 
uncontrolled siding to a passing siding. A modern fully electronic CTC signal system was 
recently installed from Westborough to Worcester using cab signals. It is more than 
adequate for purposes of commuter rail service. A layover facility accommodating four 
train sets in Worcester is also required, with attendant signal, turnout and interlocking 
improvements. A single grade crossing tn North Grafton must be upgraded to incorporate 
gates. , 


Milford Line - This branch is currently in service only from Framingham to Chicken Brook 
at milepost 7.0 in Holliston. Beyond this point track exists for an additional 2.8 miles, but 
is not in service. No track exists beyond this. Approximately 27% of the existing ties 
should be replaced. Since the field survey was performed, it appears that a Conrail tle 
renewal program is being implemented. The entire 12.3 miles should be laid with new 
132# welded rail. Extensive grading and filling would be required in the area of the 1-495 
underpasses where track no longer exists. An eight span granite stone arch structure 
over Jar Brook in Holliston requires wing wall repair, and the Highland St. Bridge over the 
railroad in Holliston requires wing wall repair with tiebacks or replacement. Finally, two 


cast-in-place box culverts require replacement, including the four, twenty to thirty foot long 
wingwalls of one of them. Although there is no present structure, the intersection of Route 
109 and the railroad would require substantial structural work if the commuter line were 
to extend to this point. There was a grade crossing at this location, but subsequent to 
the abandonment of the railroad, Route 109 was raised 8-10 feet to improve highway 
sight distance and design speed. This crossing would. require a highway structure over 
a depressed railroad with wingwalls, retaining walls and drainage improvements. There 
are 14 grade crossings which require automatic grade crossing protection improvements, 
with ten requiring auto flashers and gates and four requiring only the addition of gates. 
There are also 4 private grade crossings which require the addition of crossbucks and a 
stop sign. This line is currently not signalled and therefore, the entire cost of track 
_ Circuits, a control machine, powered turnouts and electric locks is required. A two mile 
long power operated, remote controlled passing siding and a layover facility to 
accommodate. four train sets are also required. 


Marlborough Line - The existing roadbed is in generally good condition and field 
observations evidence ongoing work to selectively replace ties and improve vertical 
clearances, perhaps for double stack containers. Approximately 33% of existing ties 
should be replaced and the entire 10.3 miles laid with new 132# welded rail. The bridge 
carrying the Route 30/Route 9 connector over the line requires substantial bearing and 
concrete repairs. Two culverts in Southborough near Cross St. require headwall repair. 
Protection of five grade crossings must be upgraded, with three requiring only the addition 
of gates, one requiring auto flashers and gates and one needing crossbucks and a stop 
sign (private crossing). The line is currently not signalled and therefore, the entire cost 
of track circuits, a control machine, powered turnouts, and electric locks is required. For 
operational flexibility, a two mile tong power operated remote controlled passing siding 
and a layover facility to accommodate four train sets is also required. 


Stations and Park-n-Ride Lots 


The standard MBTA configuration for low level (730’ long) and high tevel access platforms, 
Station canopies and parking lot suriacing, lighting, landscaping, etc. has been assumed 
for all stations. All parking is on grade, except where demand exceeds the capacity of 
available land in desired locations. Sites without the capacity to handle a minimum _of 250 
cars were not considered given the excess of demand over supply at existing stations. 
Other criteria used to screen the 25 sites considered were site grading, proximity to 
wetlands and residential land uses, access to major arterials, number of parcels required 
and inter-station spacing, along with development cost and relocation requirements. 


Worcester Line 


Ashland Station Options - Four sites were considered in Ashland: Ashland Center, Cherry 
ot, Howe St. and Route 85. The preferred site is at Howe St., which can accommodate 
nearly 700 on-grade parking spaces and offers good access to Routes 135 and 85, via 
Cordaville Road. The Ashland Center site (former station) and Cherry St. sites were 
marginal relative to accommodating commuter traffic and offered very limrted expansion 
possibilittes. Cherry St. is near a Superfund hazardous waste site and would likely impact 
a nearby playground and residential community. The Route 85 site was well located for 


access but its size limits future expansion possibilities. It would greatly increase turning 
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movements and exacerbate congestion at the existing Route 85/Southville Road 
intersection. It is too far west for optimal spacing between Framingham and |-495. 


Westborough Station Options - After much field investigation, the anly promising site 
identified near [-495 was at Fruit Street off Flanders/Southborough Rd. This site can 
accommodate up to 1,000 cars on grade and could serve as a major intercept lot for I- 
495/Mass. Turnpike traffic. Conceptual plans for direct ramps from the 1-495/I-90 
interchange are provided in Chapter 4. Other sites were either laced with or surrounded 
by wetlands and/or required extremely circuitous access from the Interstate highway 
network. 


| Gratton Station Options - Three sites were considered in Grafton, at Pine St., Parmenter 


Crossing (Institute Rd.) and Milepost 38.75 (just east of Rt. 140). The extensive grade 
differential and likely traffic impact on the neighboring residential community mitigate 
against the Parmenter site. The MP 38.75 site did not yield sufficient parking, would 
generate traffic impacts in a residential neighborhood and was poorly shaped in relation 
to the platform layout. The Pine St. site is accessible to Routes 122, 140 and I-90, is 
located off Route 30, 1.5 miles east of Rt. 140. It is suitable for 250 parking spaces, and 
offers ready access from Pine St. Shuttle service could easily bring passengers to/from . 
the nearby Tufts School of Veterinary Medicine. 


Worcester Station Options - Owing to its importance as a major origin and destination for 
commuter and non-work trips, four sites were examined in downtown Worcester and an 
additional three sites as far south as the proposed Route 146/Mass. Turnpike interchange 
in Millbury. The Worcester Center stations are at the existing Amtrak station, the Salem 
Municipal Lot, the Wyman Gordon site and the Trailways Bus Station site. The Amtrak site 
was preferred owing to its current uses, potential for substantial parking expansion 
beyond the 500 spaces needed, a direct ramp from |-290 and limited impact of traffic on 
neighboring residential uses. While the ramp modifications and decked parking are 
expensive relative to sites in less developed areas, the cost per space was substantially 
less than the Salem Lot and Trailways sites due to low acquisition, relocation and 
demolition costs. The Wyman Gordon site is relatively isolated, not very visible and the 
grade differential poses pedestrian and special needs access problems with attendant 
costs. 


south of Worcester Options - Three sites well south of downtown Worcester were 
examined for potential to serve Mass. Turnpike commuters. The Rt. 146/Mass Turnpike 
location is preferred due to its convenience to the Turnpike and Routes 20, 122A and 146, 
the absence of conflicting uses or residential areas susceptible to traffic impacts, capacity 
for nearly 700 cars and the opportunity to enfold its development into the new Turnpike 
interchange planning. The Millbury St. South and North sites require restoration of P&W 
spur trackage through a scrap metals reduction yard and a major development site 
targeted by the City of Worcester. 


Milford Line 


East Holliston Station Options - Two sites were considered in East Holliston: Parker 
snacks and Lowland St. The preferred site is the Lowland St. site, which offers 500 on- 
grade parking spaces with expansion capacity. The site provides good access to Rte. 16 
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via Route 126. The Parker Snacks site offered large enough capacity to accommodate 
anew commuter station, but expansion capacities were limited. In addition, the site is in 
very close proximity to an existing aquifer and wetlands, which: could create significant 
adverse environmental impacts. 


Holliston Station Options - Two sites were considered in central Holliston: Holliston 
Center and Hopping Brook. Hopping Brook was considered the preferred site until an 
environmental investigation was undertaken. The site is easily accessed from Route 16 
and is located near the entrance to Hopping Brook Industrial Park with compatible land 
use. However, the abundance of wetlands in this area, both on and off the site, limit 
expansion capabilities and present significant environmental problems. The Holliston 
Genter site was originally used as a rail station stop. Its downtown location severely limits 
at-grade parking Capacity and any expansion must be accommodated through additional 
site‘acquisition and demolition or by decked parking structures. The additional commuter 
traffic in Downtown Holliston could also be problematic as the full length of platform 
intersects two streets. 


Milford Station Options - Two sites were also considered in Milford, both near the 
transportation triangle formed by Routes 109 and 16, together with 1-495. Adverse 
wetland impacts with respect to parking and platform locations, as well as the significant 
costs anticipated for earthwork and structures at Route 109 if the line is restored all the 
way to the Sears site mitigate against the selection of this site. The Webber Lumber site, 
on the other hand, being easily accessed by the aforementioned transportation triang!e 
is adequate in size and siting and compatible with existing land use. 


Marlborough Line 


North Framingham Station Options - After consideration of several siting options located 
near Route 9, the Salem End Rd. site emerged as the preferred location owing to its 
' proximity to Rt. 9, the size to accommodate 750 spaces (on structure over the existing 
Framingham State College lot), and the potential to serve the campus nearby. It will also 
reduce travel to the existing Framingham station at Union St., relieving several very 
congested intersections. 


West Framingham Station Options - Investigation in the vicinity of California Ave. near 
the Framingham Industrial Park identified a preferred site north of Rt. 9, accessible to 
Routes 9 and 30 and about one mile west of a Mass. Turnpike interchange. Acquisition 
of several buildings would be required, but a 500 space lot on-grade could be 
accommodated in an area of high demand and also contribute modestly to refet of the 
existing Framingham station. 


Southborough Center Station Options - Several sites near the intersection of Routes 30 
and 85 were examined and the preferred site identified just south of Rt. 30 between Park 
ot. and the Fitchburg secondary line, near the site of a former station. A 250 space lot 
on-grade will require modification of the Park St. alignment and displacement of 
agricultural uses but, properly shielded and landscaped, should have limited impact on 
nearby residential uses. | 
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southborough/!-495 Station Options - After review of several sites east and west of I-495, 
a preferred site off Northborough Rd. just west of |-495 was identified. A major 
office /commercial development is planned in this area which will be easily accessed via 
a proposed interchange near Route 30. Up to 1,000 cars could be accommodated on- 
grade, with some modifications to the Northborough Rd. alignment. 


Year 2010 Patronage Estimates 


Commuter rail patronage estimates were generated for the average weekday in the year 
2010, based upon anticipated work trips to the Boston CBD area, estimated travel times 
and train frequencies and projected fares for commuter rail and/or bus services relative 
to comparable auto operating costs and travel times. Table 3 provides a summary of the 
daily boardings by station for each of the four rail alternatives as weil as the bus boardings 
for the bus and rail alternatives. 


The combination of Marlborough and Milford service in Alternative 3 generates the highest 
patronage, but the differences between Alternatives 1 and 2 as well as 3 and 4 indicate 
that the Milford line would add only 550-650 daily boardings at a substantial increase in 
Capital investment requirements. The table also demonstrates the potentially large bus 
ndership in the Worcester-Boston corridor in Alternatives 3 and 4. Bus ridership tn 
Alternatives 1 and 2 from the Marlborough/Southborough/Sudbury areas is quite low. 





TABLE 3 
DAILY INBOUND PERSON TRIPS (BOARDINGS) 
YEAR 2010° 
Bus 
Lines Alt. Alt. 1 Alt. 2 Alt. 3 Alt. 4 
Worcester . 2550 2280 - - 
Milford - - 740 790 - 
Marlborough - - - 2120 2280 
Rail Subtotal O 2550 3020 2910 2280 
Bus Subtotal 1530 40 40 950 950 
TOTAL* 1536 2590 3060 3860 3230 


*Excludes Framingham Station 
Capital Investment Requirements 
Capital investment requirements are bracketed in the range of $76.7 to $85.6 Million for 


Alternatives 1 and 4 and rise to a higher range of $105.9 to $107.3 Million for Alternatives 
< and 3 owing to the substantial right of way restoration required for the Milford Line from 


MP 7 in Holliston to MP 12.3 in Milford. The previously identified right of way 
improvements, including track, signals and_right of way structures, passing sidings and 
layover facilities, together with the preferred station/park-n-ride lots plus the rolling stock 
requiréed_by.the proposed operating olan compose the capital investment requirements. 
Table 4 below provides these figures. 


TABLE 4 
CAPITAL INVESTMENT REQUIREMENTS 
(MILLIONS OF $1989) 


Category | At Alt 1 Alt. 2 Alt. 3 Alt. 4 
Right of Way Improvements --- 10.9 26.0 27.8 | 13.0 
Stations — --- 20.2 23.9 21.3 18.9 
Rolling Stock* --- 34.7 38.7 39.8 41.4 
Engineering & Contingency --- - 10.9 17.3 17.3 11.2 
Subtotal - Rail = + 76.7 ©=6 105.9 ~—- 106.2 84.5 
subtotal - Bus (inc. eng. & cont.) 5.7 i a A 110 
Total 5.7 76.7 1059 107.3 85.6 


*Rolling stock costs identified here are for the net additional locomotives and coaches 
required to operate the new rail services under consideration. They do not include the 
costs required to replace the 22 single level coaches and four locomotives used to offer 
the current Framingham-Boston local commuier rail service. Chapter 6 (especially Table 
6-9) provides further detail on the derivation of rolling stock requirements. 


Operation And Maintenance Costs 


The net O&M costs of the four alternative rail operating plans range from $4.3 Million for 
Alternative 4 to $7.1 Million for Alternative 2 with Alternatives 3 and 1 at $6.3 Million and 
55.1 Million respectively. Table 5 provides a summary of this data, as well as the net train 
mile and car mile data. 


Perhaps more revealing are the costs per passenger, per car mile and passengers per 
car mile. Alternative 1 at $7.75 offers a lower cost per car mile than Alternative 4 at $8.66, 
yet the cost per passenger at $4.33 is appreciably higher than the $3.50 for Alternative 4. 
The reason for this is the significantly higher (88.5%) demand density for the Marlborough 
liné at 2.47 passengers per car mile versus 1.78 for Worcester. The higher demand 
density of 2.83 passengers per car. mile in Alternative 3 relative to the comparable figure 
of 1.96 for Alternative 2 reflects the fact that the Worcester and Milford lines tend to serve 
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many of the same travel markets (i.e. significant overlap exists) whereas the markets 
served by the Marlborough and Milford lines are mostly exclusive to one line or the other. 
Thus, the net cost per passenger for Alternative 3 at $4.46 is 10% lower than the $4.98 
for Alternative 2, despite a nearly 30% higher ($12.61 vs. $9.76) cost per car mile. 


TABLE 5 
RAIL O&M COSTS* 

Alt. 1 Alt. 2 Alt. 3 Alt. 4 
Train Miles 222,182 260,212 192,937 120,875 
Car Miles 655,396 724,039 498,648 500,226 
Passengers (M} 1.17 1.42 1.41 1.24 
Annual O&M Cost ($ M) 5.08 7.07 6.29 4.33 
Cost/Pass. 4.33 4.98 | 4.46 3.50 
Cost/Car Mile 7.75 9.76 12.61 8.66 
Psgrs/Car Mile 1.78 1.96 2.83 2.47 


*All figures presented in this table reflect the additional rail service offered above and 
beyond Framingham-local service, i.e. they are net figures. 


Fare Revenues 


The predicted demand density Is relatively high. Coupled with the fact that forecast 
patrons are for a 2010 horizon year while O&M costs are expressed in 1989 §, the fare 
recovery ratios are more positive than would likely occur. They are, however useful in 
comparing amongst the alternatives. Table 6 provides the O&M cost, fare revenue and 
revenue to cost ratio for each alternative. Of note here is the effect of the higher average 
fare for the Worcester Line (due to higher zone charges in the MBTA’s distance based 
zone fare system) in causing significantly better revenue/cost ratios for Alternatives 1 and 
2. 


Cost-Effectiveness Results 


Taken as a whole, the ridership and costs estimated for the several alternatives provide 
some interesting comparisons. The total capital investment, annualized capital costs 
{using OMB’s 10% discount rate), O&M costs, ridership and revenues can be combined 
to form various measures of cost-effectiveness as shown in Table 7. The figures clearly 
show that coupling the Milford Line with either the Worcester or Marlborough line (as in 
Alternatives 2 and 3) yields less favorable cost effectiveness results than Worcester alone 
(Alt. 1} or Marlborough alone (Alt. 2). 
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TABLE 6 
RAIL REVENUE AND OPERATING RATIO RESULTS* 
At At. Alt 3 Alt. 4 
O&M Cost ($ M) 5.1 7.1 6.3 : 4.3 
Fare Revenue ($ M) 3.8 4.9 2.6 1.7 
Rev. /Cost Ratio 0.75 0.69 0.41 0.40 


*All figures presented in this table reflect the additional rail service offered above and 
beyond Framingham-local service, i.e. they are net figures. 


TABLE 7 
RAIL COST EFFECTIVENESS RESULTS* 

Alt. 1 Alt. 2 Alt. 3 Alt. 4 
Annualized 
Capital Cost ($ M) 8.3 11.5 11.6 9.1 
Annual O&M : 
Cost ($6 M) 5.1 7.1 6.3 | 4.3 
Total Annualized | 
Cost ($ M) 13.4 18.6 17.9 13.4 
Net Annualized Cost 
Less Revenues Cost ($M} 9.6 13.7 | 15.3 | 11.7 
Annual Riders (M) 1.17 1.42 1.41 1.24 
Total Cost/Rider 11.45 1310 1270 10.81 
Net Cost/Rider 8.21 9.65 10.85 9.44 


*All figures presented in this table reflect the additional rail service offered above and 
beyond Framingham- local service, i.e. they are net figures. 


Operational and Scheduling Issues 


Using a stringline chart containing the proposed MBTA trains, AMTRAK trains and — 


CONRAIL’s freight trains a capacity analysis of the rail line between Worcester and Boston 
was made: Train performance simulations were also used to pinpoint the ideal locations 
for the passing sidings on the Milford and Marlborough lines. The conclusions of these 
analyses are as follows: - 
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: The few added trains between Framingham and South Station would not cause any 
capacity constraints in this segment of line nor change any freight windows 
provided that midday storage of trains is not required at Milford, Marlborough or 

| Worcester. If midday storage.is required at the outer points, freight windows would 
be changed, and itis recommended that full reserve running capability be installed 
between Boston and Framingham by completing the link between CP11 and 
Framingham on Track 1 to compensate for the reduced capacity. 


: Between Worcester and Framingham, rather than construct a passing Siding at 
North Grafton as originally planned, the siding (or maintrack) should instead be 
placed between MP 40.3 and Worcester if only peak hour trains are operated to 
Worcester. lf off-peak service is operated as well, double track with reverse 
running should be restored between CP 33 and Worcester because 44 trains per 
day would be operating on this link. 


Taking the added Framingham trains in isolation without considering growth on 
other lines (except the Old Colony), there would be capacity in South Station to 
handle the added Framingham line trains. If there is growth on other lines also, 
whether capacity exists for them depends upon the proposed schedules. 


: The ideal location for the sidings on the Milford and the Marlborough lines would 
place the east end of the sidings 12 minutes from Framingham on both lines and 
the west end of the sidings 8 minutes from Milford and Marlborough. On the 
Milford line, this would ideally place the siding between MP6 and 8. On the 
Marlborough line, the siding would be ideally located between a point 2.5 miles 
west from the junction at Framingham Center to Oak Hill Road. The California 
Avenue station may or may not be in these siding limits depending upon the final 
Station location. If the sidings can not be placed in the ideal location, the 
achievable headways will be increased 2 minutes for each minute the siding is 
located from the ideal location. 


Environmental Issues 


Restoration of commuter rail service to Worcester, Milford or Marlborough must comply 
with the requirements of the Massachusetts Environmental Policy Act (MEPA), as well as 
a number of other State regulations and laws. In addition, if federal funds are sougnt, the 
requirements of the National Environmental Policy Act (NEPA) also must be addressed. 
Because the rail lines pass through vital wetlands resources such as the Great Cedar 
Swamp and border on aquifers or surface drinking water resources, restoration of 
commuter rail service on any line would be considered to be a "categorically includec" 
project under MEPA, and therefore would require preparation of at least an Environmental 
Notification Form (ENF}. 


After circulation of the ENF for public comment, a decision would be made by the 
Massachusetts Executive Office of Environmental Affairs on the need for further impact 


_ documentation and mitigation of adverse impacts in the form of an Environmental Impact 


Report (EIR}. The need for, and scape of, an EIR is likely to be primarily a function of the 
impacts expected at each of the candidate station sites. These, in turn, will relate to land 
acquisition required, the number of parking spaces to be provided, and the associated 
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traffic effects, as well as the potential for impacts on wetlands, flooding, and wildlife | 


habrtat. 


Many of the preferred station sites are located in areas that are zoned for commercial and 
industrial uses and, as such, should present no problem with respect to land use or 
zoning. Certain other sites are currently zoned for residential uses. Special attention, 
therefore, needs to be paid to the border conditions and to parking lot design and access. 


Operation of commuter rail service will produce ncise and vibration along the right of way 
as trains pass. In the built-up areas where Huildings are located near the track, this could 
be of some concern. These impacts can usually be minimized through proper 
reconstruction of the trackbed. These noise levels are not expected to create serious 
impacts as preliminary analyses indicate increases in laq tO De under the UMTA threshold 
of significance. . 

The existing trackbed passes through an area of significant sensitivity with respect to the 
natural environment. Adjacent wetlands are of great natural beauty, with surprisingly little 
development given the proximity of the corridor to the Boston metropolitan area. The 
quality of water bodies traversed by the railroad embankment, however, would not be 
affected in the long term by reconsiruction of the railbed, assuming no widening of the 
embankment. Provisions to protect water quality during construction should be included 
in construction specifications. _ 


Next Steps in the Planning Process 


This Final Report provides information necessary to consider the extension of commuter 
rail service to Worcester, Milford and Marlborough. It reflects comments received during 
presentations to local officials, planners and interested citizens. The report concludes that 
service to Milford via Framingham. does not merit further consideration. The report 
provides a basis for making decisions on funding for project engineering and construction. 
lf the decision is made to proceed toward service restoration, the next Steps will involve 
carrying out preliminary engineering (Alternatives Analysis if Federal funds are sought) and 
beginning the environmental assessment process by submitting an Environmental 
Notification Form to the Massachusetts Executive Office of Environmental Affairs. 
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CHAPTER 1 
INTRODUCTION 


Continued economic growth in metropolitan Boston and attendant traffic congestion 


.contribute to an increasingly favorable climate for attracting commuters out of their 


automobiles and onto transit. Substantial improvements in the amount of service 
supplied, the quality of that service (closer headways, more comfortable/reliable 
equipment, network extensions), and attractive pricing have made commuter rail one of 
the MBTA’s outstanding success stories. Ridership on the commuter rail network has 
grown by more than 60 percent in 10 years, and with the completion of Southwest 
Corridor and Needham restoration projects, attention is shifting to other network 
expansion possibilities. ~ 


The extraordinary growth in commercial and office space, employment and residential 
development has severely strained the existing transportation network. Continued growth 
in the high technology and medical sectors, the need for less costly housing, and 
associated demands for improved white collar/support worker mobility have created a 
growing need to connect the Metro West region and Boston. 


In a manner comparable to efforts already completed for the Newburyport and Old Colony 
restoration projects, the MBTA, by request of the state legislature, commissioned a study 
to establish the basic feasibility and an estimated cost of restoring service on the former 
Boston and Albany (now Conrail) right-of-way from the existing terminal in Framingham 
to downtown Worcester, a service that was terminated in 1975. Two major branches 
which join the B & A main line at Framingham and serve additional markets somewhat 
removed from the Franklin/Forge Park and Fitchburg lines were also considered. The 
Holliston Industrial Line (formerly the Pink Granite Line) passes through Framingham, 
sherborn and Holliston enroute to Milford just west of I-495. The Framingham 
Secondary /Fitchburg Secondary line penetrates North Framingham, Southborough and 
finally Marlborough just west of I-495. The study reported on herein considers the likely 
market penetration, station siting, design, operations choices, and potential environmental 
concerns for the two branches as well as the B & A main line. | 


1.1 THE PROPOSED SERVICE RESTORATION 


The commuter rail service restoration proposed is essentially an extension of the current 
Boston-Framingham service to Worcester, Milford and Marlborough, as depicted in Figure 
1-1. Over the distances between these towns, existing rights-of-way, in some cases new, 
and in other cases aging tracks, ties and ballast still exists. It is these alignments that are 
proposed for reuse. 


stations similar to those that exist at other MBTA commuter rail stops were examined for 
location in Ashland, Westborough, Grafton, Worcester, Holliston, Milford, Framingham, 
Southborough, and Marlborough. The operating strategy is assumed to be an extension 
of the current MBTA practices and schedules, with some flexibility for modification. 

Rail facilities would be brought up to full MBTA standards relative to station design and 


access, track, signalization, bridges, protection at grade crossings, and fencing along the | 


right-of-way. 


1.2 THE CURRENT STUDY 


Restoration of Worcester, Milford or Marlborough service is however, more complex than 
merely running Framingham trains up the existing tracks. Public safety must be assured, 
and negative effects on current Framingham line and other south Station users must be 
avoided. The tasks of this project have been to: 


- survey existing track and bridge conditions and identify necessary improvemenis; 
+ recommend station sites-and parking requirements; 


‘ investigate the need for ancillary facilities such as passing track and overnight 
layover locations; 


+ prepare capital cost estimates; 


- develop patronage estimates for the year 2010, to include the impacts of population 
and employment projections; 


- — identify operational and scheduling issues; 
assess the expected significance of environmental impacts; and 


- examine the economics of the proposed service based on estimated costs, 
revenues, and system benefits. | 


Contacts have been made with elected officials anid town planners along the corridor from 
Framingham to Worcester, Milford and Marlborough to solicit further information and local 
perspectives, and with the Massachusetts Historical Commission and the Massachusetts 
Natural Heritage Program. A thorough inspection of the railway has been made, and 
extensive photographic material has been developed. 


some local communities have expressed strong support for the proposed service 
extension, while others are'less enthusiastic. Although selective track, tie, and ballast 
replacements; upgrading of grade crossing protection; new station locations; rehabilitation 
of the railroad bridges and culverts; and reconstruction of the several bridges appear 
necessary, there are no other major physical barriers to restoration of service except in 
Milford where some encroachment was observed on the abandoned right-of-way. 


Alternative station sites and concepts have been defined in all communities directly 
traversed by the three lines considered. Ridership estimates indicate that the new stations 
are likely to be used each weekday in the year 2010 by 2550 commuters on the 
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Worcester Line only, 3020 for the Milford/Worcester combination, 2280 for the 
Marlborough Line only and 2910 for the Marlborough/Milford combination. The 
environmental assessment work suggests that, with appropriate mitigation measures, the 
required construction activities and subsequent service operation will not have unduly 
adverse environmental consequences. Capital expenditures, excluding rolling stock costs, 


_ to restore Worcester service are estimated to be $42.0 Million (1989 dollars). A 


comparable figure for Milford is $25.3 Million and for Marlborough is $43.1 Million. Annual 
Operating costs in the year 2010 are expected to be on the order of $5.1 Million for ~ 
Worcester, $2.0 Million for Milford and $4.3 Million for Marlborough, to be at least partially 
offset by approximate increased annual revenues of $3.8 Million, $1.0 Million and $1.7 
Million respectively. Each of these estimates assume a continuation of present service 
levels for all stations on the Framingham Sine, and dollar figures are based on 1989 
dollars. 


There are, however, several aspects of facility and service design where policy decisions 
remain to be made. The location and length of passing sidings along the right-of-way 


‘ remain subject to further detailed study of train speeds, scheduling and detailed 


coordination with Conrail. Likewise, means of providing and funding bus feeder service 
to selected stations, using either private or public bus operations, should be investigated. 
Finally, the issue of providing service on weekends and holidays remains to be resolved. 
in each of these cases, information is provided in this report to assist decision-makers in 
evaluating the available options. 


1.3 PURPOSE AND STRUCTURE OF THIS REPORT 


This report summarizes the technical work performed. Chapter 2 presents background 
information on the communities to be served and existing transport services. A Summary 
of existing conditions and infrastructure improvement requirements is given in Chapter 3. 
station requirements and concepts are described in Chapter 4. Chapter 5 describes the 
preliminary ridership forecasts and Chapter 6 presents operational issues. Chapter 7 
identifies potential environmental issues and documentation and permitting requirements. 


‘The final chapter summarizes projects costs and identifies transportation and economic 


impacts. 


This document is intended to serve as the basis for review and comment in order to reach 
a decision regarding whether the restoration of commuter rail service to Worcester, 
Milford, and Marlborough merits further consideration and/or action to move the project(s ) 
forward to implementation. 
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CHAPTER 2 


SERVICE AREA AND PROPOSED ALTERNATIVES 


This chapter describes the communities that would be served by the proposed commuter 
rail extensions, existing transit services that are available and each alternative for rail and 


bus service. 


2.1 COMMUNITIES TO BE SERVED 


Each of the rail extensions considered in this feasibility study would directly serve a 
specific group of communities that form primary catchment corridors The corridors are 
not entirely mutually exclusive. Through the use of park and ride facilities at major 
highway intersections, the Marlborough and Worcester options can serve many of the 
same communities. The Milford extension would serve a different group of towns but 
would compete at its outer end with the Franklin Line. The communities within the 
corridor for each proposed rail extension can be divided into two groups; those 
communities directly served by the rail line and those communities that are outside of the 
rail corridor that would also benefit from the rail extension. The latter tend to overlap. 
Both groups need to be considered in the study. 


Worcester Corridor 


Two of the alternatives in this study serve Worcester as a terminus. As the center of a 
Metropolitan Statistical Area, Worcester functions as a center of employment, finance, and 
retail. Consequently, a relatively smail percentage of these functions are oriented toward 
Boston. There is a notable number of work trips that are made from Worcester to Boston, 
however. These work trips were estimated by CTPS to be 780 for 1987. Due to growth 
in the Boston region, there is anticipated growth in the Boston-oriented population in 
Worcester. CTPS has projected an increase in work trips to Boston to 1030 by 2010, 
while Worcester is forecast to have a 2.4 percent population increase from 166,000 to 
170,000 during the same period. Worcester benefits from well developed regional 
nighway connections centered on Interstate 290, which in turn provides access to 
Interstate 495 and the Massachusetts Turnpike (Interstate 90). These connections, plus 
the fact that the Turnpike is not highly congested, tend to encourage automobile travel to 
Boston. 


Intermediate stations under the Worcester alternatives are proposed for Grafton, 
Westborough and Ashland. Grafton is a smaller community that has historically been 
oriented to Worcester. As a result, the number of work trips to Boston was estimated at 
only 26 for 1987; CTPS has forecast an increase to 45 for 2010. Westborough has 
become more oriented toward Boston. This change in orientation has been a result of 
the development of a highway network providing easy access to the Massachusetts 
Turnpike via Interstate 495. Work trips to Boston are estimated to be 294 for 1987, with 


an Increase to 371 for 2010 (26%). At the same time, the population of Westborough is 


forecast to increase from 13,100 in 1987 to 13,600 in 2010 (3.8%). It must be noted that 
Interstate 495 has generated considerable employment along its path; thus, many work 


trips are not oriented to either Boston or Worcester. As a result, while employment of 
Westborough residents in Boston may show an increase, other areas along Interstate 495 
may show an equa! or greater increase. Ashland is adjacent to Framingham, and has a 
greater Boston orientation than any of the other cornmunities. The number of Boston 
work trips for Ashland is estimated to increase from 166 in 1987 to 286 in 2010 (72%). 
Some Ashland residents currently use the existing Framingham commuter rail line for 
travel to Boston. A license plate survey of parked cars conducted by the Town of 
Framingham in 1988, found 36 cars registered to Ashland residents, out of 199 counted. 


Milford Corridor 


A rail extension to Milford from Framingham would directly serve Holliston, Hopkinton and 
Milford. Milford-is the largest community in this service area. Its population is estimated 
to change very little in the next two decades; the population projected for 2010 is only 200 
persons greater than the 1987 estimate of 24,280. During the same period however, work 
trips to Boston are forecast to increase to 450 from the 1987 estimate of 320. 


In considering the Milford branch from Framingham examined in this feasibility study, it 
has been assumed that another rail extension to Milford will be undertaken, a continuation 
of the Franklin/Forge Park line via Bellingham. Proposed Milford station locations differ 
for each branch. The two station sites are separated by 1 to 1 1/2 miles depending upon 
the final selection of sites. As a result, each station might attract riders from a differing 
section of Milford than the other, assuming each branch had comparable travel times. 


Holliston and Hopkinton would be served directly by the extension of the Framingham 
Line to Milford, but not by the extension of the Franklin Line to Milford. Holliston had an 
estimated population of 12,950 for 1987; an 8 percent increase to 14,000 projected for 
2010. Work trips to Boston are assumed to grow 50 percent during the same period from 
295 to 441. Hopkinton is also anticipated to have a population increase of about eight 
percent; its work trips to Boston will increase like those in Holliston by 50 percent from 
207 to 308. These three communities comprise the primary service area. Other smaller 
. communities, such as Hopedale and Upton, will likely contribute small numbers of work 
trips proportional to their population. The only other large population center in this area 
is Bellingham. It is likely, however, that all of the Boston work trips from Bellingham that 
are made by commuter rail will be on the Bellingham extension of the Franklin/Forge Park 
line. | 


Marlborough Corridor 


A rail extension to Marlborough would include Southborough and Marlborough in tts 
primary service area. These two communities, like Westborough, nave grown as highway 
connections to Boston have improved. Marlborough is estimated to grow in population 
from 31,150 to 35,250 (13%) between 1987 and 2010. Work trips to Boston are forecast 
to grow from 364 to 568 (56%) during the same period. Southborough is a smaller 
community than Marlborough; its population is estimated to grow from 6,430 to 7,700 
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(12%) between 1987 and 2010, with work trips to Boston showing a commensurate 
increase from 271 to 349 (65%). Other communities that would be in a secondary market 
for this extension include Westborough, Shrewsbury, Northborough, and Berlin. 


2.2 EXISTING TRANSPORTATION SERVICES 


A number of private bus companies operate service from the communities in the study 
area to Boston. The majority of service is provided by Peter Pan Bus Lines. Peter Pan 
serves Worcester, Shrewsbury, Westborough, and Southborough. Several smaller 
carriers serve the communities in the Milford and Mariborough rait corridors. Also drawing 
riders from parts of the study area is park and ride bus service provided from Shoppers 
World in Framingham to Boston via the Massachusetts Turnpike. While the various bus 
services in the study area may be significantly impacted by the rail alternatives, the 


‘Shoppers World service will be assumed to remain in place for all alternatives. Table 2- 


1 summarizes current bus operations in each service area. 
Worcester/Boston Service _ 


Peter Pan provides non-stop service along the Massachusetts Turnpike (I-90) from its 
terminal in downtown Worcester to its Boston terminal near South Station at approximately 
hourly headways throughout the day. Half hourly service is provided at peak periods. 
Peak period trips discharge inbound passengers at Copley Square (Back Bay) and Park 
square. Scheduled trip time from Worcester to South Station is 6O minutes. This service 
also carries approximately 300 inbound riders per day, with fewer passengers travelling 
on weekends. Limited additional service operates along Route $. Two morning trips 
operate "semi-express" on weekdays from Worcester to Boston via Framingham. Thése 
trips serve Route 9 points including Shrewsbury, Northborough, Westborough, and 
Southborough until reaching Framingham. After Framingham, these trips operate over 
the Turnpike to Boston. These "semi-express” trips carry approximately 50 weekday 
inbound passengers. Finally, local service is offered at intervals between 90 and 120 
minutes along Route 9 between Worcester, Framingham, and Boston. As the local 
service is Operated on an infrequent basis, it does not generate much usage for work 
trips. About 60 daily inbound passengers use the local route. Peter Pan has applied to 
the MBTA for a subsidy for the Route 9 service, and would increase service if the subsidy 
is approved. its other services in the corridor are not subsidized. The fare from 
Worcester to Boston is currently $6.00 each way. 


Milford Service 


Two private carriers provide service from Milford to Boston. Brush Hill Transportation 
operates three peak trips to Boston in the morning, with three return trips in the evening. 
This service operates over Routes 109, 128, and I-90. Between 65 and 75 inbound riders 
are carried on this service. Intermediate communities served include Medway, Millis, 
Medfield, and Westwood. Trips from Milford to Boston are scheduled for 77 minutes, with 
Boston stops at Greyhound and South Station. The fare for a one-way trip is $3.60. The 
other carrier serving Milford is Big W Transportation, which operates to Framingham. This 
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service operates through Ashland, Holliston, and Hopkinton. Service is operated Monday 
through Saturday at infrequent intervals. 


Mariborough/Boston Service 


Two private carriers provide minimal service between Marlborough and Boston. Big W 
Transportation operates one morning inbound and one afternoon outbound trip along the 
Boston Post Road (Route 20) serving Marlborough, Wayland, Sudbury, and Weston. 
Travel time between. Marlborough and Boston is approximately 60 minutes. About 16 
inbound riders use this service. The other carrier serving Marlborough is Gulbankian Bus 
Lines. That company provides service three times each weekday between Hudson, 
Mariborough, Southborough and Boston along Routes 85, 9, and I-90, with one round trip 
during each peak period and one midday trip. Scheduled running time is 60 minutes from 
' Marlborough and 50 minutes from Southborough to Boston. Approximately 20 inbound 
riders use the Gulbankian service each weekday. The Big W Transportation service to 
Marlborough receives a subsidy from the MBTA. The Gulbankian service ts not 
subsidized. Fares for these services are $3.50 - $3.60 each way. 


Table 2-1 below summarizes the key fare and service characteristics of the private carrier 
express bus services. 
| TABLE 2-1 


CURRENT BUS OPERATIONS IN RAIL EXTENSION STUDY AREAS 


Boston to: Fare Peak Running 

(One Way) Headway Time 

Worcester $6.00 30 min 60 min 

(Express) 

Worcester $6.00 2 trips 90 min 

Shrewsbury $4.05 80 min 

Westborough $4.05 70 min 

(Semi-Express 

via Route 9) 

Hudson $4.00 1 trip — 75 min 

Marlborough $3.50 | 60 min 

Southborough $3.00 50 mtn 

(via Routes 

85 & 1-90} 

Marlborough $3.60 1 trip 65 min 

via Post Road - | 

(Route 20) 

Milford $3.60 30 min 77 min 
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2.3 IMPLICATIONS ON RAIL ALTERNATIVES 


4 -_ . A comparison can be made between proposed rail operating times and current bus 
operating times based on published timetables. These times are summarized in Table 
2-2. For service to Worcester, the rail line would not be competitive with express bus 
service due to the time required for local stops between Back Bay Station and 
Framingham. It would be necessary to operate Worcester trains express between Back 
Bay and Framingham in order to achieve a competitive operating time. Similarly, rail travel 
times to Marlborough are only superior to both bus routes if express service to 
Framingham its included. For Milford service, the rail line provides a faster trip than the 
bus, but only minimally faster if operated with local stops from Back Bay to Framingham. 
This assessment of potential rail competitiveness with existing bus travel times was 
considered in the development of the rail service alternatives presented in the following 

















section. : 
TABLE 2-2 
EXISTING BUS AND PROPOSED RAIL TRAVEL TIMES 

South Station Rail - Express Rail - Local 

Boston Existing Boston Boston 5 

to: Bus to Framingham ' to Framingham 
| Worcester 60 minutes 67 minutes 82 minutes 
a Marlborough 60-65 minutes ° 58 minutes 73 minutes 
| Milford 77 minutes 60 minutes 75 minutes 


_ ' These times were derived using Amtrak timetables for service between South Station and Framingham, 
4 to reflect express operation between Boston and Framingham. 


? These times reftect a rait service extension of the existing Framingham service, including all current 
| Framingham line stops. 


3 Mariborough bus travel times are for the Gulbankian and Big W Routes, respectively. 





2.4 DESCRIPTION OF ALTERNATIVES 


Four rail alternatives and one bus alternative were developed for analysis under this. 


- feasibility study. The rail alternatives include combinations of three possible extensions 
of service beyond Framingham to Worcester, Marlborough, and Milford. The alternatives 
are: : : 


Rail Alternative 1 - Worcester Only 

Rail Alternative 2 - Worcester and Milford 
Rail Alternative 3 - Marlborough and Milford 
Rail Alternative 4 - Marlborough Only 


Bus Alternative - Marlborough and Worcester 


The Marlborough and Worcester rail options both draw from many of the same — 


surrounding towns for their ridership base. As a result, there are no alternatives which 
combine Worcester and Marlborough together as rail services. Each of the alternatives 
is discussed in greater detail below. A summary of the headways for all rail alternatives 
is provided in Table 2-3. 


Rail Alternative 1 - Worcester Only 


Alternative 1 extends MBTA commuter rail service to the west from the present 
Framingham terminus. The additional distance from Framingham to Worcester ts 
approximately 23 miles. Station locations are proposed for Ashland, Westborough, 
Grafton, and downtown Worcester, Under this alternative, the Ashland station would be 
hkely to attract riders from Ashland, Holliston, Hopkinton, and Southborough. The 
Westborough station is proposed to be near the junction of Interstate 495 and the 
Massachusetts Turnpike. Westborough would be a major park and ride facility to serve 
riders from communities along I-495 such as Westborough, Marlborough, Berlin, and 
Milford, and from adjacent communities such as Northborough and Shrewsbury. The 
Grafton station, sited near the Tufts University School of Veterinary Medicine, would attract 
riders from Grafton, Millbury and communities to the south. The downtown Worcester 
terminus for the commuter rail service would be located at the Amtrak station. in 
response to the planned upgrading of Route 146 and contemplation of a future Turnpike 
interchange with Routes 146 and 20, additional station locations were examined south of 
the Worcester CBD near Millbury Street and in proximity to the proposed interchange in 
the town of Millbury. These afford reasonable options for further extension in the future. 
Chapter 4 provides further discussion of station sites. 


It is proposed to operate the Worcester extension with half-hourly headways during peak 


hours. Off peak service would be provided at approximately two-hour intervals, reflecting 
MBYA commuter rail service practice elsewhere. 
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TABLE 2-3 
HEADWAYS UNDER EACH RAIL ALTERNATIVE 


Peak Period Headway (in minutes) and Service Type 


ALT 1: Worcester Only 

| ALF 2: Worcester & Milford 
ALT 3: Marlborough & Milford 
ALT 4: Manborough Only 


E= Express from Framingham to Back Bay Station; 
L= Local from Framingham to Back Bay Station) 


. ALT ALT ALT ALT 
Stations: 1 2 xe A 
Worcester SOE 30E — _ 
Grafton 30E 30E ee _. 
Westborough 30E 30E | _-- _ 
Ashland 30E 3O0E --- --- 
Milford -—- 30L 30E/L* --- 
Holliston —- 30L S0E /L* __- 
E. Holliston —_— SOL 30E/L* —~ 
southborough/495 — ~~~ 30E /L* 30E 
(Marlborough 

Branch) 
West Framingham ~-- ~~ 30E /L* 30E 
(Salem End/ 

California Ave) 

Downtown 30E JOE 30E 30E 
Framingham SOL 3OL SOL 30L 


(Current Station) 


* Trains at these stations would alternate between express and tocal. 


Peak period Worcester trains are proposed to operate express from Framingham to Back 
Bay Station. This option would result in a rail travel time of approximately 67 minutes from 
Worcester to South Station. Existing Framingham trains would continue to operate, 
making all local stops to Boston. These two trains would be coordinated so that express 
trains would leave first, and thus not be obstructed by a local train. 


Under Alternative 1, it has been assumed that the Worcester to Boston express bus 
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- service would not be expanded. [It must be. acknowledged, however, that bus service in 
that corridor may continue to operate, since it does not receive financial assistance from 
_ the MBTA. Furthermore, many of the trips between Worcester and Boston criginate in 
Springfield. Service from Springfield would not be affected by the initiation of rail service 
between Worcester and Boston; thus the buses might still stop in Worcester and operate 
as a feeder service. Finally, because Peter Pan Bus Lines is a private company, it may 
attempt to compete with the rail line, given the anticipated growth in the number of trips 
from Worcester to Boston. The semi-express bus service was initially assumed to 
continue in its current form. However, all trips in its service area were assigned to the rail 
service. The limited number of semi-express trips currently operated would. suggest that 
this bus could not compete with rail service. Thus, it was eliminated from this alternative 
for costing purposes. | 


Rail Alternative 2: Worcester and Milford 


Alternative 2 would provide the same service to Worcester as Alternative 1. However, the 
local service that currently terminates in Framingham would be extended to Milford, 
making additional stops in East Holliston and Holliston. Under this alternative, a park and 
ride lot would be located near the junction of Interstate 495 and Route 109 in Milford. The 
Milford branch would extend the Framingham line approximately 12.3 miles. 


Milford trains are assumed to replace current Framingham trains during peak periods 


under this alternative. Shuttle service between Milford and Framingham will be offered | 


during off-peak periods. Off peak (midday) service will operate every two hours from 
Worcester to Back Bay and South Station via Framingham, making all local stops as in 
Alternative 1. Milford shuttle service will be scheduled to meet Worcester trains in the off 
peak. | 


The Milford service presented under this alternative would operate at 30 minute peak 
frequencies, and is estimated to have a running time of 75 minutes. This travel time 
compares favorably with the current Milford bus travel time of 77 minutes. 


Alternative 2 reflects the same assumptions as Alternative 1 regarding bus service with 
one exception. The current bus service to Milford would terminate in Medway, due to 
Milford bus nders being diverted to the rail line. All other bus operations are assumed to 
be unsubsidized, as noted in Alternative 1. 


Rail ARernative 3: Marlborough and Milford 


This alternative extends the Framingham commuter rail service along two branches to 
Milford and to Marlborough/Southborough. Milford service would add 12.3 miles to 
Framingham trains (one-way) as described in Alternative 2. Branch service to 
Marlborough/Southborough would add approximately 10.4 miles. = The 
~ Marlborough/Southborough branch would divert from the Framingham line along the 
Framingham/Fitchburg secondary lines through Southborough to a junction just past the 
Marlborough city line. At that point, the proposed line turns back into Southborough and 
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continues to a terminus at Interstate 495. Station locations on_ the 
Marlborough/Southborough branch are proposed for Salem-End (North Framingham), 
California Avenue near Massachusetts Turnpike Exit 12 (West Framingham), near Main 
street (Southborough) and near Interstate 495. Park and Ride facilities would be available 
at all these locations. The Marlborough service is estimated to have a running time of 73 
minutes. 


Service is proposed to alternate between local and express trips on each branch during 
peak hours. For example, a Marlborough express and a Milford local will depart their 
respective termini at approximately the same time. After leaving Framingham, the 
Marlborough train will operate express to Boston, with the Milford train making all local 
stops. The next peak departure couplet will consist of a Marlborough local and a Milford 
express. Table 2-4 summarizes estimated local and express operating times for peak 
hour trains under this alternative. 


ie 


TABLE 2-4 
ESTIMATED OPERATING TIMES - RAIL ALTERNATIVE 3 


Boston to: Local Express 

Framingham 50 minutes 35 minutes 
Marnborough/Southborough 73 minutes 58 minutes 
Milford 75 minutes 60 minutes 


During the off-peak hours, local service from Marlborough is proposed to be operated at 
two hour headways. in the mid-day, shuttle service will be offered from Milford to 
Framingham, scheduled to meet the Marlborough through service at Framingham. — 


Bus service under Alternative 3 would be modified from the current operation. Milford 
buses would extend only to Medway, as in Alternative 2. The route linking Marlborough, 
Southborough, and Boston would not be expanded, since the MBTA would be subsidizing 
rail service in the same corridor. Otherwise, all Peter Pan buses operating along Route 
9 and the Mass. Pike would be assumed to operate in the current manner. 


Rail Alternative 4: Marlborough Only 


Alternative 4 extends current local service from Framingham to 
Marlborough/Southborough only. It would be operated in a similar manner as the service 
through Marlborough and Southborough in Alternative 3, with regard to station stops and 
routing. Service under this alternative would be operated at 30 minute peak headways 
and 120 minute off peak headways. The primary service area for this alternative would 
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include the towns of Southborough, Mariborough and, portions of Framingham not 
currently served by commuter rail. A secondary service area exists for this alternative that 
Is dependent upon automobile access to the stations. That service area includes 
communities as far west as Worcester. Also included would be communities along 
interstate 495, such as Berlin or Upton. 


Service to Marlborough/Southborough will be operated express in the peak period. 
Under an express operation, all local stops would be made between the terminal at 
interstate 495 and Downtown Framingham, with continuing express service to Boston’s 
Back Bay and South Station. The running time would be 58 minutes. In comparison, 
the existing bus service in this corridor has a running time of 60 minutes from 
Marlborough and 50 minutes from Southdcrough; that bus operates express from 
Turnpike Exit 12 to Boston. It is assumed that this bus service will not continue to operate 
if MBTA commuter rail service is initiated. All other express bus service would continue 
to operate. - 


Bus Alternative 


In the absence of a commuter rail extension beyond Framingham, improvements in 
express bus services from the study area may be necessary to accommodate the growing 
number of trips destined for downtown Boston. These improvements might be provided 
by private carriers at their own expense, or might require MBTA subsidy. The bus 
alternative included in this study was based on modifying existing bus operations. Bus 
improvements can be divided into three geographic sub areas, much the same as the 
commuter rail extensions have been defined for examination. The geographic areas for 
bus alternatives include: Worcester/Shrewsbury/Westborough, Southborough/ 
Marlborough/Hudson, and Milford. 


Worcester /Shrewsbury /Westborough 


The existing non-stop service to Boston from Worcester provided by Peter Pan Bus Lines 
operates at frequencies of 30 minutes in the peak and about 60 minutes in the off-peak. 
While it may be possible to increase peak headways to 15 minutes, the thirty percent 
growth in the number of Worcester to Boston work trips in 2010 (1030) may not justify that 
level of service. However one improvement that should be undertaken is the location of 
a-formal park and ride facility between downtown Worcester and the Massachusetts 
Turnpike interchange in East Millbury. Currently, an unofficial park and ride has 
developed at Grafton Hill Plaza, where riders must cross Route 122 to board the bus, as 
the bus does not enter the parking lot. 


Improvements. should also be instituted in the Peter Pan "semi-express" service between 
Worcester, Framingham, and Boston. This service is currently limited to two morning trips 
and one evening trip that operate along Route 9 through Shrewsbury, Westborough, and 
Southborough. This service should be expanded to provide half-hourly peak service. Off- 
peak service can be provided by the Peter Pan Worcester to Boston Route 9 local. There 
are numerous Opportunities for park and ride locations along this route that may be used 
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informally at the present. Park and ride service will require 270 park and ride spaces in 
shrewsbury and in Westborough, as well as some additional.spaces in towns such as 
Northborough and Southborough (@ssuming single occupant vehicles). Officially — 
designated park and ride lots, along with providing half-hourly frequencies, would make 
the bus service much more attractive in this area. Given the anticipated increase in 
demand, these "semi-express” trips should access the Mass. Pike at Exit 12 in 
Framingham, rather than travel through Shoppers World as they currently do. Shoppers 
World is already served by another Peter Pan service. 


Marlborough/Hudson/Southborough 


Existing bus service to Boston is extremely limited from the Marlborough/Hudson area. 
Although two distinct routes operate to Boston, service is currently limited to one peak 
trip on each of the routes. In order to make service more attractive, an increase in service 
to half-hourly would be justified, given the total number of work trips to Boston from 
Marlborough and Hudson alone, which is estimated to be 720 in 2010. This increase in 
service would likely be focused on the Hudson/Marlborough/Southborough route 
currently operated by Gulbankian Bus Lines, which has the shorter running time of the two 
services from Marlborough to Boston. 


In conjunction with improvements in service frequencies, park and ride lots should be 
developed to make access‘to the bus easier. Park and ride lots should be located in all 
three communities traversed by this bus before it accesses the Mass. Turnpike. This 
action would expand the service area to include communities that would otherwise not 
support bus service, such as Berlin and portions of Northborough, in addition to areas 
of Marlborough and Hudson that are not currently within walking distance of the bus 
route. For the communities of Hudson, Marlborough, and Southborough, CTPS has 
forecast 150, 570 and 350 daily work trips in 2010 to Boston, respectively. If a minimum 
of twenty percent of those trips could be captured by bus, 30, 114, and 70 park and ride 
parking spaces would be needed for Hudson, Marlborough, and Southborough 
respectively assuming one space per commuter. _ 


As a further improvement in bus service from Marlborough, frequencies could be 
improved on the bus route that operates from Marlborough to Boston along the Post 
Road (Route 20), currently operated by Big W Transportation. However, improvements 
in the Gulbankian service would attract the majority of Marlborough riders, with the 
possible exception of the east side of Marlborough, an area of extensive residential and 
commercial development. As a result, any improvements in the Big W service would 
mostly benefit riders in towns outside of the commuter rail extension Study area, such as 
sudbury, Wayland, and Weston. Therefore, for the purposes of this Study, improvements 
in service to Mariborough will be limited to the Gulbankian route. 


Milford 


Existing bus service to Milford Operates at low frequency, and offers a time consuming 
routing for passengers travelling the entire distance from Milford. The institution of 
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express service from Milford to Boston along Route I-495 and the Mass, Pike would 
minimize. travel time, and make the bus a more attractive travel option. Currently, park 
and ride locations do exist and could be used for express service as well. Since it is 
assumed that commuter rait service will be available fram Milford to Boston via Franklin 
even in the No-Build alternative, any improved bus service would compete with rail 
service. lt may be most realistic in this study to assume that the existing bus terminate 


in Medway rather than Milford for all alternatives. However, no change in bus service 


would be made on the portion of the line through Medfield and Westwood. 
Bus Alternative Summary 


With the exception of Worcester to Boston non-stop service, existing bus service Is 
extremely limited in much of the study area. With improvements in both service 
frequencies and park and ride facilities, bus services should be able to capture a greater 
share of the increasing number of work trips to Boston. For this analysis, it is assumed 
that there will be no change in off-peak headways. Proposed improvements in each 
existing route are summarized in Table 2-5. 

















TABLE 2-5 
PROPOSED SERVICE UNDER ALL BUS ALTERNATIVE 
To Boston Existing Proposed Park and Ride Current Proposed 
from: Peak Headway Peak Headway Locations Fare Travel Time 
Bs : 
Hudson/Marlborough 1 trip 20 minutes Hudson - 29 spaces $4.00 75 min, 
; via Routes 85, 30, 
| i (Express fromm Exit 12 Marlborough - 114 spaces $3.50 60 min, 
Ok I-90 to Boston} _ 
Southborough - 70 spaces $3.00 50 min. 
Worcester 2 tips 30 minutes Shrewsbury - 50 spaces $4.05 65 min. 
“Semi-Express” 
via Route 9 Westborough - 74 spaces $4.05 55 min, 
(Express from Exit 12 
I-90 to Boston} 
Hi Worcester 30 minutes 30 minutes Worcester or $6.00 65 min. 
i Express East Millbury - 75 spaces ~ 
~ via Route 122 
(Express from Exit 11 vi 
I-90 lo Boston) 
Milford 30-50 minutes No Service 


All proposed services will distribule passengers to Back Bay and South Station during peak hours. 


moa 





Number of spaces ia estimated minimum for bus ridera only; additional spaces may be needed to accommodate ridesharing (carpools and 
] vanpoots). 


2 Assumes patrons will be drawn from Worcester, Millbury, Grafton. 


3 Assume rail service is via Franklin Branch, 
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CHAPTER 3 


EXISTING RIGHT-OF-WAY CONDITIONS 
AND REQUIRED IMPROVEMENTS 


The Worcester to Framingham Conrail main line, the Providence and Worcester line from 
Worcester to Millbury, the Marlborough branch and the Milford Branch were field 
inspected by sampling roadbed, tie and rail at pre-selected sites along the lines as well 
as the bridge and culvert structures. This chapter details the existing right-of-way 
conditions and outlines the improvements required to institute commuter rai! service. For 
right-of-way layout of the main line and branch lines refer to the maps presented in 
Appendix A. 


The existing right-of-way of all three lines is currently in service, at least in part, for freight 
operations, Currently Conrail operates three TrailVan (TV) piggyback trains in each 
direction on the Worcester main line. Additionally, one general freight train and several 
local trains traverse the segment. One train has been operating from Selkirk (Albany, 
N.Y.) to the General Motors automobile assembly plant in Framingham, but with the 
plant’s closing, its continuation is doubtful. Amtrak operates two intercity passenger trains 
to and from New Haven and one to and from Albany daily. A yard in Framingham serves 
as base for local trains on this line and the other branches. At Westborough, Conrail 
maintains a large automobile unloading facility. It is believed that this facility is about to 
undergo a major expansion, perhaps doubling in size. Much of the territory through which 
the line passes is wet, as large numbers of ponds, streams and wetlands are present. 


The Providence and Worcester runs a "short-line" type of operation with very light traffic. 


The Marlborough branch line is used for local freight service and is adequate for lower 
speed freight. A substantial part of the traffic on the Marlborough branch is thought to 
be a hazardous commodity, LPG gas. 


The Milford branch line maintains freight service, but for only a portion of the proposed 
commuter operation. The line has been cut back to milepost 7.0, near Chicken Brook 
in Holliston, with track remaining in place but out of service for approximately 3 more 
miles. The last portion under Interstate Highway 495 and into Milford has no track in 
place. The portion under the highway has lost its grade and is flooded. There is 
significant encroachment to the right-of-way in Milford proper. The customer at milepost 
7.0 operates a transfer facility for various chemical products. Until very recently, the 
Milford branch was the site of the General Motors automobile assembly plant, located 
within Framingham, a short distance from the main tine. With the closing of this plant the 
traffic volumes on the branch will likely decrease. 


The current condition of each of the lines is adequate for the current service. The branch 
lines are somewhat superior to what might be expected of lightly used lines. Rehabilitation 
to bring the lines to passenger standards would be required on both branch lines, while 
some changes in the main line are required as well. In the following sections each line 
will be treated in turn, with current condition and expected rehabilitation plan outlined. 


3.1 ROADBED AND TRACK 
Worcester Line (22.9 miles). 


The segment is very well maintained at present. Conrail freight trains operate at 50 mph 
and Amtrak at 60, From Framingham to Westborough, approximately 12 miles are double 
track, but beyond Westborough all former second track has been taken out of service. 
Much of it has been physically removed and the remainder is scheduled for removal this 
year. For approximately the last 3 miles, from milepost 40.3 to Worcester yard, the 
second track remains in place and is used as a non-controlled siding for industry service 
and yard access. At the current Worcester Amtrak station, the remnant of the second 
track is in place, but appears to be out of service. Freight traffic apparently uses a yard 
track to pass through the Worcester yard and station area, rather than the main used by 
the passenger:trains, A junction and interchange with the Grafton and Upton shortline is 
located on the main line near North Grafton, apparently generating little volume. 


The signal system on this liné was recently upgraded to a modern, electronic system 
with cab signals. 


Rehabilitation on this segment would not be necessary as the current plant is in 
acceptable condition. Welded rail is currently in place on this line. in order to facilitate 
train operations, restoration of double track from Westborough to Worcester as discussed 
In Section 6.6 is recommended. This new track is estimated to be nine miles in length 
and incorporate 132 pound welded rail. A layover facility has been estimated at the end 
of this line to avoid deadheading. A detailed estimate of materials and construction costs 
is included in Section 3.5. | 


Worcester to Millbury Extension (4 Miles) 


This segment is a non-signaled, lightly used tine, owned and operated by the Providence 
and Worcesier Railroad (P&W). The track consists of 115 and 107 pound rail, cinder 
ballast, and ties in fair condition. The connection track between Conrail and the P&W is 
100 pound rail. Portions of this segment have mud covering the ballast and vegetation 
growing within the rails. Some of the rail is bent at the joints due to years of operation 
with poorly supported ties. The track would require complete rehabilitation. 


Milford Branch (12.3 miles) 


This branch is in service only from Framingham to milepost 7.0 at Chicken Brook in 
Holliston, a distance of about 7 miles. Beyond milepost 7.0, the track is in place for an 
additional 2.8 miles, but the line is currently out of service. Beyond that point no track 
exists. A small portion of the right-of-way (about .3 miles) in the area of the 1-495 
underpasses is severely deteriorated and extensively flooded. The last part of the 
proposed line in Milford has existing right-of-way but it has been recently regraded and 
there is encroachment t Dy adjoining property owners. 
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There is a large General Motors automobile assembly plant located in the immediate 
Framingham area on this line. It incorporates a large yard facility and an automobile 
unloading ramp as well. The plant has very recently been closed and is not expected 
to be reopened. The auto unloading facility’s future is uncertain, particularly given the 
proximity of the major facility at Westborough, although Conrail has been seeking to 
expand its capacity recently. Although this facility may be available for use in connection 
with the commuter service, its condition was not ascertained in our observations. 


The active portion of the line has light weight rail and a posted 10 mph speed limit. It 
appears that service beyond the automobile plant was on an as needed basis. The only 
observed customer on the line was a chemical transfer facility located at the end of active 
track in Holliston. 


Rail on the tine is 100 and 105 pound jointed and is in fair condition for the service. Ties 
are better than adequate with recent work in evidence in some areas. The rail is built up 
on cinder sub-ballast with a recently added top dressing of stone ballast. 


Approximately 27 percent of ties are not suitable for passenger service and would require 
replacement. However, since the field survey was performed, it appears that a Conrail tie 
renewal program Is being implemented. We have estimated rehabilitation costs using new 
132 pound CWR and the estimate is incorporated in Section 3.5. A two mile passing 
siding would be necessary for the maintenance of 30 minute headways as specified in the 
plan. 


Extensive grading and filling would be required in the area of the I-495 underpasses and 
the source of the flooding controlled. lt was not possible to examine this area closely due 
to the water level at the time of our visit. More detailed engineering work is certainly 
required here. In the Milford area where encroachment has occurred, tt would be 
necessary to do further analysis to determine the current status of the property necessary 
for the service. 


A layover facility has been estimated at the terminal station location to avoid deadheading 
on this branch. 


Marlborough Branch (10.4 miles) 


The Marlborough Branch, like the Worcester main line, is currently in service for. freight 
traffic which is light and consists of local train service. The line is fully adequate for 25 
mph freight traffic, but it is not adequate for passenger service and would require 
considerable rehabilitation. The expected end of the line for commuter service is in the 
area of the Interstate 495 crossing. The current rail on the line is 107 pound New Haven 
rolled between 1920 and 1927 except for a small (approximately one and one half mile) 
segment of 131 pound continuous welded rail (CWR). Ties are in generally better than 
average condition for the current service. There is evidence of recent tie work and cinder 
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About 33 percent of existing ties should be replaced for passenger service. Rail should 
be replaced with CWR. We have prepared estimated rehabilitation costs for new 132 
pound CWR, and included them in Section 3.5. A passing siding similar to that for the 
Milford branch would also be necessary on this line. The line would require additional 
ballast and surfacing work in connection with the tie and rail work. | 


A layover facility at the terminal station location has been included to avoid deadheading 
on this branch as well. 


3.2 BRIDGES AND CULVERTS 
Introduction 


The majority of bridges and culverts were examined in the field and deficiencies in 
struciural performance as well as required horizontal and vertical clearances were noted. 
Additional information for several of the bridges carrying highways over the railroad was 
obtained from the Massachusetts Department of Public Works (MDPW). This section 


describes the general condition of the structures, unique deficiencies and suggested | 


repairs. Additional field surveys and design engineering will be required to assess load 
carrying capacity and to more precisely determine the required repairs for these 
structures. For locations of bridges and culverts, refer to Appendix A maps. 


Load carrying capacity of the highway structures was obtained from signs posted an the 
structure approaches or from MDPW supplied data. These capacities indicate either a 
single gross truckload, "10 tons,” or three different tonnages relating to standard truck 
configurations, "10/15/19." Railroad structure capacities are based on the "Cooper’s 
Loading’ which is a standard engine configuration followed by a uniform freight car 
loading. These capacities were not available for this study but need to be determined 
before the commuter lines can be restored. However, visually obvious deficiencies are 
noted in the following sections as well as those structures that appear incapable of 
carrying full design loadings. 


statutory horizontal clearance from centerline of track to appurtenances is eight feet, six 
inches. .Those structures near or below this minimum are noted. In all cases, necessary 
horizontal clearance for one track can be. obtained by slightly shifting the alignment; 
however, a second or siding track may not be feasible within the existing horizontal limits. 
Vertical clearance of twenty-two feet, six inches is required for new structures over 
railroads. This requirement is met by very few of the structures. However, the 
Department of Public Utilities usually allows restoration meeting existing vertical clearances 
to proceed without requiring new variances. For a commuter line sixteen feet, five inches 


is required and eighteen feet is desired to accommodate future electrification. The 


eighteen foot requirement is met in all cases except on the Marlborough Branch as noted 
below. | | | | 


Virtually all of the structures are in need-of minor repairs and/or maintenance work to 
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prevent further deterioration and extend the structure lives. All steel superstructures of 
railroad bridges require cleaning and/or sandblasting and painting. Concrete 
superstructures and substructures require spall patching, crack filling and in some cases, 
expansion joint repair. The majority of bridge substructures and culverts are granite block 
and are in need of pointing. The specifics of these items of work are not noted below; 
however, estimated expenditures are included in the cost summary. 


Worcester Line 


structure B-WC-2 carries Winter St. over the railroad in Framingham. A concrete deck on 
rolled steel beams is supported by granite block abutments. Cast-in-place concrete 
below the beam bearings indicates that this superstructure was raised approximately one 
foot, six inches many years ago and another one foot, six inches recently. During the 
recent work, tiebacks were installed through the abutments and wingwalls to minimize any 
stress increases resuiting from the increase in height and approach roadway. fill (see 
Figure 3-1). A crack has developed in the southwest wingwall and abutment that indicates 
movement in the direction of abutment overturning. Survey markings are present, 
presumably installed by Conrail to monitor the movement and crack width. Monitoring 
should continue. 


structure B-WC-9 carries the railroad over Route 85 in Southborough. The bottom flange 
of the exterior girder and sections of the lateral bracing have been damaged by impact 
with highway vehicles from below. 


Structure B-WC-21 carries the railroad over Arch Street in Westborough. The majority 
of the superstructure is concrete encased riveted steel girders with heavy efflorescence 
and spalling around the girders. 


structure B-WC-23 carries Pine St. over the railroad in Grafton. Similar to the previous 
Structure, tt has been recently raised, tiebacks have been installed and cracks indicating 
movement are present. The southern abutment should be monitored for future 
movement. 


structure B-WC-25 carries the railroad over a waterway connecting Flint Pond with Hovey 
Pond, in Grafton. This twenty-two foot clear span granite arch is cracking and shows loss 
of arch action by movement of the bottom courses of granite above the opening. 
Remedial action has been attempted by the installation of a truss on each side of the arch 
connected by through bolts. The top chord of the truss consists of two pieces of timber 
ties, butt spliced at the centerline. In plan, these top chords are bowed which indicates 
movement subsequent to the truss installation (see Figure 3-2). This structure should 
be monitored for additional movements. 


Structure B-WC-27 is a cast-in-place concrete parabolic arch structure carrying the 


railroad over Sunderland Road in Worcester. Heavy spalling and exposed reinforcing 
steel on the underside of the arch should be repaired. 
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Horizontal clearance is not a problem except for Structure B-WC-23 which measures 
seven feet, nine inches to the centerline of the active track. For this structure a total 
horizontal clearance of over twenty-seven feet exists between abutments and therefore 
one track could easily be accommodated with a slight shift in horizontal alignment. 


Many superstructures have been raised recently to obtain a twenty foot vertical clearance 
above the top of rail. These structures are indicated in the table, some with two entries 
for the vertical clearance; one entry for the new clearance and one entry for the clearance 
which existed prior to the recent work. Most structures also had tiebacks installed similar 
to Structure B-WC-2. Structure B-WC-7, Howe St. over the railroad in Ashland, had its 
superstructure removed but there is a utility spanning between abutments that has 
recently been raised to twenty feet clear. Structure B-WC-15, Holmes St. over the railroad 
in Westborough, appears to have been closed with the superstructure removed for a 
substantial length of time. This is also true of Structure B-WC-22, Asylum Crossing over 
the railroad in:Grafton, which appears to be on the private property of Tufts University. 
Tiebacks have been installed on this structure’s abutments indicating that the 
superstructure will be reinstalled. 


Milford Branch 


Structure B-MF-1 carries Whitney St. over the railroad in Sherborn. This structure is a 
timber deck on steel stringers supported by granite stone abutments and wingwalls. 
The wingwalls have been mortared and a crack tndicating movement exists at the top of 
the southwest wingwall and abutment. This crack should be monitored for movement. 


structure B-MF-2 is an eight span granite stone arch structure over Jar Brook in Holliston 
(see Figure 3-3). The wingwails show movement and will require repair. The remainder 
of the structure is in good condition although, because of the size of the structure, the 
typically minor repair of pointing will be a major expense. . 


. Structure B-MF-5, carrying Highland St. over the railroad in Holliston, is a granite 
horseshoe-shaped arch structure with large granite wingwalls. There is approximately 
twenty feet of fill above the structure, of which fifteen feet was added at some time after 
construction (see Figure 3-3). Large movements are apparent in the wingwalls and, at 
a minimum, these wingwalls need repair with tiebacks or replacement. The clearances 
are sixteen feet, six inches vertical and fourteen feet, ten inches horizontal and may be a 
concern, based upon the actual clearances required. There is also standing water on the 
railroad approaches requiring that the drainage in the area be improved. : 


Two cast-in-place box culverts, Structure C-MF-6 and Structure C-MF-7, exhibit spalling 
at the inlet and exit and substantial efflorescence dripping from the top slab. These 
structures will need replacement including the four, twenty to thirty foot long wingwalls 
of Structure C-MF-7. : 


There are also standing water and drainage problems under Structures B-MF-6 which 
carry 1-495 over the railroad in Milford. Raising the grade and improving drainage to 
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install the trackbed may present problems since the vertical clearance from bottom of 
structure to present grade is approximately twenty feet. 


Although there is no present structure, the intersection of Route 109 and the railroad 
would require substantial structural cost if the commuter line extends to this point. There 
was a grade crossing at this location and subsequent to the abandonment of the railroad, 
Route 109 has been raised eight to ten feet to improve highway sight distance and design 
speed. The apparent solution to this crossing is a highway structure over a depressed 
railroad which would include extensive wingwalls, retaining walls and drainage 
improvements. 


Marlborough Branch 


structure B-MB-7 is a highway bridge carrying the connector road between Route 9 and 
Route 30 over the railroad and highway. The span over the railroad consists of through 
steel plate girders supported by a cast-in-place pier and abutment. The concrete pier is 
neavily spalled adjacent to and partially under the bearing plate for the through girder 
(see Figure 3-4). The drainage should be diverted and the bearing area repaired. Several 
floor beams also bear directly on the pier and require similar repair. 


structure C-MB-2 is a culvert beneath the railroad composed of granite stone headwalls 
and wingwalls. The south headwall has overturned and the fill is settling. The overturning 
has also exposed the top of the structure which consists of short sections of rail, side by 
side, with mortar cast between the rails. A few of these rails have slipped off their 
bearings due to the movement of the fill (see Figure 3-4.) Further engineering is required 
and, at a minimum, the south headwail and top slab should be repaired. 


structure C-MB-3 is similar to structure C-MB-2 and, at a minimum, headwall repair Is 
necessary. 


There are two structures that have less than eight foot, six inches of horizontal clearance 
to the track centerline. Both of these structures have sufficient horizontal clearance to 
provide the required width by shifting the horizontal alignment. Structure B-MB-11 has an 
existing eight foot clearance to centerline with an overall clearance of twenty-nine feet. 
Structure B-MB-13 has an existing eight foot, three inch clearance to centerline with an 
overall clearance of twenty-seven feet. 


Cost Summary 


Tables 3-5, 3-6, and 3-7 contain cost estimates for repair of the bridge and culvert 
Structures. Although existing conditions and required repairs for highway structures as 
well as railroad structures are discussed in the text, only those costs associated with 
railroad structure repairs are tabulated, since all highway structures requiring repair have 
Deen checked against the MDPW inventory listing, which reveals that the owner and 
custodian in all cases is either the MDPW or the COE/Fed. The column labeled "Required 
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- Repairs" are those deemed necessary to repair the structures to allow safe operation of 


the commuter rail. As noted previously, carrying capacities of the railroad structures was - 


not available for this study, but must be determined before the commuter rail could be put 
into Operation. The column titled "Maintenance Repairs" contains repairs necessary to 
stop the present deterioration and to extend the life of the structures. 


For those structures where severe deterioration was noted in the field, replacernent costs 
have been shown as required repair costs. Further study is necessary to determine if the 
structures could be satisfactorily repaired to safely carry the commuter rail line. 


3.3 GRADE CROSSINGS 


Proposed modifications to grade crossings are based on the MBTA standard of providing 
automatic flashers and gates at all public grade crossings. New crossbucks and stop 
signs are provided at private crossings. In addition, public crossings will be provided with 
rubber surfaces and private crossings replaced with new timber crossings. - 


Worcester Line 
There are only three main line grade crossings on the Conrail line, one of which requires 


modification. The grade crossings, listed sequentially from Framingham to Worcester, are 
as follows: | : 


Crossing Existing Protection Proposed Modification 
Ashland - Main Street Auto Flasher & Gates No change 

- Cherry Street Auto Flasher & Gates No change 
N. Grafton - Parmenter Crossing Auto Flasher Add Gates 


Worcester to Millbury Extension 


Three public grade crossings were surveyed on the Providence and Worcester Line. 
One crossing (McCracken Road) is just beyond the expected project limits, so it is not 
considered for modification in the development of a cost estimate. The grade crossings 
on this line are fisted sequentially from the Conrail Junction to Millbury as follows: 


Crossing Existing Protection Proposed Modification 
Worcester - Millbury St. (North) Flashers | Add Gates | 
- Millbury St. (South) Cross Bucks. Install Gates 4 
| Fiashers 
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Milford Branch 


There are eighteen grade crossings located on the proposed commuter rail service line 
from Framingham to Milford. The grade crossings together with proposed modifications 


(listed sequentially from Framingham to Milford) are as follows: 


Existing Protection 


Framingham 


Holliston 


Crossing 

- Waverly St. 

- Claflin St. 

- Hollis St. 

- Waushakum St. 
- Washington St. 
- Private Crossing 
- Lowland St. © 

- Private Crossing 
- Private Crossing 
- Church St. 

- Central St. 


- Private Crossing 


(Metcalf’s} 


- Gross Street 

- *Rte. 126 

- *Chestnut St. 

- *Hopping Brook Rd. 
- *Smith St. 


- *South St. 


Auto Flasher 
Auto Flasher 
Auto Flasher 
Auto Flasher 
Cross-bucks 
N/A 
Cross-bucks 
N/A 
N/A 
Cross-bucks 
Cross-bucks 
N/A 
Cross-bucks 
Cross-bucks 
Cross-bucks 
N/A 
N/A 


N/A 


Proposed Modification 


Add Gates 
Add Gates 
Add Gates 
Add Gates 


Install Auto Flasher 
& Gates ; 

Install new cross 
bucks and stop signs 
Install Auto Flasher 
& Gates 

Install new cross 
bucks and stop signs 
Install new cross — 
bucks and stop signs 
Install Auto Flasher 
& Gates 

Install Auto Flasher 
& Gates 

Install new cross bucks 
and stop signs 
Install Auto Flashers 
& Gates 

Install Auto Flashers 
& Gates 

Install Auto Flashers 
& Gates 

Install Auto Flashers 
& Gates 

Install Auto Flashers 
& Gates 

Install Auto Flashers 
& Gates 


“Track has been abandoned in places or removed at these locations. 


Marlborough Branch 


There are currently six public grade crossings on the proposed commuter rail Service line 
from Framingham to. Marlborough. The six grade crossings from Framingham to 
Marlborough, together with the proposed modifications are listed below. 


Crossing | Existing Protection Proposed Modification 
Framingham - Maple St. Auto Flashers and Gate No Change 

- Salem End Rd. Auto Flashers and Gate No Change 

- Rte. 9 Auto Flasher Install Gates | 

- California Ave. ~: Cross Bucks Install Auto Flasher 

;: & Gates 

Southboro -<: - Oak Hill Rd. Auto Flasher Install Gates 

- Main St. (Rte. 30) Auto Flasher Install Gates 

- Private Crossing N/A Install new cross- 


bucks and stop sign 


3.4 SIGNALS AND COMMUNICATIONS 


Estimates for signal costs include snow melters for all power Operated turnouts, and both 
wayside signals and cab signals. Costs for upgrading highway crossing warning devices 
are listed separately. The genera! plan for signalling is shown in Figure 3-8. Automatic 
signals are not shown for clarity. 


Worcester Line 


From Westborough out to Worcester (and on to Albany), Conrail has recently installed 
a new fully electronic state-of-the-art signal system. This is a Centralized Traffic Control 
(CTG) system which conforms io Traffic Control Systern (TCS) rules of the Federal 
Railroad Administration (FRA). This system has cab signals without wayside signals, 
except at interlocking locations where wayside home signals exist. This territory is remote 
controlled from Selkirk, New York. | 


Any passenger trains on this route would be required to be equipped with cab signals. 
Because of the lack of wayside automatic signals, trains with cab signals failed or 
inoperative would face significant delays because of special operating rules that would 
be followed. - 


Because of this requirement for cab signals, it has been assumed that all lines under 
consideration in this report have cab signals. Gab signal test facilities have been included 
in the estimates for Milford, Marlborough and Worcester (on the P&W). 

To run a rush hour service as well as off peak service, it is required to add a second 
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track out to Worcester. A single passing siding instead of double track would suffice for 
rush hour service only. Further discussion on the operating analysis used to establish 
these requirements is contained in Chapter 6 and Appendix C. 


The signal system was estimated both ways; with the passing siding and with double 
track. Certain industry sidings are currently accessed by Conrail from the former second 
main track which is now a secondary track. The signal estimate for two tracks includes 
two electric locks to access those sidings directly from the second main track as required 
under FRA rules for TCS systems. The difference in the signal costs are minimal; the 
track costs are, of course, higher for the double track alternative. Also included in the 
estimate is a layover facility with power operated turnouts. 


Worcester to Millbury Extension 


A new signal system is estimated for approximately five miles from the interface with 
Conrail south to the Massachusetts Turnpike (interstate 90). Cab signal test facilities are 
included. 


At the interface with Conrail, a power operated turnout exists to provide access to the 
Providence & Worcester (P&W). However, the existing three track layout on the P&W is 
such that a train would have to proceed through two crossovers to get to the north side 
of the railroad where it station is proposed. Therefore, the cost estimates for this segment 
include the costs of power operating these two crossovers and remote controlling them. 


Because the P&W has no signal system today (except for a few highway crossing 
flashers), introducing a signal system and a control machine (which would have to be 
manned around the clock} is not without problems. It is recommended that the MBTA or 
Conrail control the crossovers from an existing control machine and maintain the signal 
system. The cost estimate is based on that scenario. Alternatively, the MBTA could 
purchase that portion of the P&W. The signal estimate contained herein would not 
change. The purchase cost is not included in this report. 


Milford Branch 


This line is currently non-signaled. The estimate for this line includes the cost of a control 
machine at a site of the MBTA’s choosing. Also included is a layover facility with power 
operated turnouts on the east end only, and a two mile remote controlled siding. 


Marlborough Branch 


This line is also non-signaled. The estimate for this line includes the cost of a control 
machine at a site of the MBTA’s choosing. Also included is a layover facility with power 
operated turnouts. A power operated, remote controlled, two mile siding is included in 
the estimate. Depending on the operating scenario of hand thrown switches, electric 
locks may be required. An electric lock is estimated for freight use of hand thrown 
switches. 
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3.5 CONSTRUCTION COSTS 


The costs associated with the construction and upgrading of various components of the 
right-of-way infrastructure between Framingham and each of the proposed commuter rail 
termini have been itemized and presented in Table 3-9. A 20 percent contingency factor 
has been added to the capital cost subtotals to derive the total estimated costs. Appendix 
B provides back up detail on the specific quantities, unit costs, lump sum allowances 
and significant assumptions used to derive the right-of-way upgrading costs. 
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TABLE 3-5 


STRUCTURE REPAIR COST SUMMARY 
WORCESTER LINE 


TOTAL STRUCTURE REPAIR COST 
FOR THE WORCESTER LINE: 


(19893) 
REQUIRED MAINTENANCE 
BRIDGE !.D. REPAIRS | REPAIRS 
B-WC-03 $ 0 $ 9,000 
C-WC01 0 6,000 
B-WC-06 0 2,000 © 
B-WC-09 11,500 29,500 
B-WC-14 0 6,000 
B-WC-16 0 3,500 
B-WC-19 0 22,000 
B-WC-21 104,000 5,500 
B-WC-25 172,000 0 
B-WC-26 0 73,500 
B-WC-27 25,500 0 
B-WC-30 0 37,500 
B-WC-33 0 21,500 
B-WC-34 0 11,000 
B-WC-35 0 61,500 
B-WC-36 0. 50,500 
B-WC-37 0 56,000 
B-WC-40 0 5,500 
B-WC-41 @) 6,500 
B-WC-43 Qo 52,500 
B-WC-47 0 7,000 
B-WC-48 0 4,500 
TOTALS $ 313,000 $ 471,000 


$ 784,000 


TABLE 3-6 


STRUCTURE REPAIR COST SUMMARY 


MILFORD LINE 





(19895) 

| REQUIRED 
BRIDGE 1.0. REPAIRS 
B-MF-02 $ 43,500 
B-MF-03 : 0 
B-MF-04 0 
C-MF-06 61,500 
C-MF-07 110,500 
C-MF-11 0 
TOTALS $ 215,500 


TOTAL STRUCTURE REPAIR COST 
FOR THE MILFORD LINE: 


TABLE 3-7 


MAINTENANCE 
REPAIRS 


$ 35,000 





$ 258,000 _ 


STRUCTURE REPAIR COST SUMMARY 


MARLBOROUGH LINE 





(1989$) 
REQUIRED 
BRIDGE [.D. REPAIRS 
B-MB-02 $ 0 
B-MB-04 0 
B-MB-06 0 
B-MB-08 | 0. 
C-MB-02 11,000 
C-MB-03 3.500 
C-MB-12 : 0 
TOTALS | $ 14,500 


TOTAL STRUCTURE REPAIR COST 
FOR THE MARLBOROUGH LINE: 


MAINTENANCE 
REPAIRS 


$ 42,500 
11,000 
21,500 
13,000 

0 
0 
10,500 





$ 98,500 


$ 113,000 
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Item 


Track 

Passing Siding 
Grade Crossings 
Layovers 

Signals © © 


Bridges & Culverts 


Subtotal 


Contingency (20%) 


Total 
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_ TABLE 3-9 3 
CAPITAL IMPROVEMENT COST 
(Thousands) 
{19895}. 


Worcester Line # ©) Milford 


(to Worcester) Branch 
0 6901 

5191 ©) 1822 

100 1300 

2914 2214 
2752 2566 
652 258 
10909 15061 
2182 3012 
13091 18073 


$120,500 - 132,000 to bridge and culvert costs. 


Marlborough 
Branch 

5799 
1295 
490 
2214 
303/ 


113 


12968 


2594 


15562 


Extending the Worcester Line to one of the three potential station sites beyond the Worcester Amtrak 
site adds $1,443,800 to signal costs, $1,500,000 - 2,400,000 to track and grade crossing costs and 


lf the Worcester Line were only extended to Westboro (l-495) as an interim step, the capital 
improvements required ta the right-of-way would be reduced from $13.091 Million to $4.946 Million. 
Assumes adding a second track trom the end of the existing second track in Westboro to Worcester. 


Total signalling costs for Alternative 3 which provides service to both Marlborough and Milford Is 
approximately $243,000 less than the summation of the individual signalling costs for each line. 


If midday storage is to be provided at either Milford or Marlborough, reverse signalling (TCS) to track 


1 from CP 11 to Framingham, should be provided at an additional cost of $712,400. 





CHAPTER 4 


STATION ALTERNATIVES 


4.1 STATION SELECTION CRITERIA 
Due to the lack of functioning stations along the studied rail lines, possible new station 
locations were researched. A list of potential sites was developed through site 
reconnaissance and other available information. Each site was then characterized as to 
key issues and opportunities. These issues included land use and availability, zoning 
codes, public policy issues, traffic and handicapped accessibility, and station operational 
requirements. The detailed criteria used to evaluate these sites are listed below: 
site Capacity 
- Sufficient area to accommodate a 730 ft. long platform and associated needs. 
Immediate, and appropriately convenient, access. 
Parking area to accommodate 250 to 500 car minimum commuter usage. 
Maximum opportunities for expanding the site to meet potential future needs. 
Site Condition 


- Appropriateness of siting with respect to horizontal and vertical track geometry. 


* The accommodation of parking levels based on the existing grades and their 
overall relationship to the station siting. 


- Proximity and effect of siting on sensitive environmental areas such as wetlands 
or aquifer zones. | 


Community Issues/Impact 
Appropriateness of siting in relationship to neighboring land uses. 
Availability of land holdings for parcel acquisition. 
- Noise, vibration and air quality. 
Access 
siting which allows secondary road access feeding off major highway /materials. 


> Accommodation of required traffic volumes with minimum adverse impacts. 


Capital Costs 
- Minimal acquisitions of independently owned. parcels. 
- Minimal requirements for developing new infrastructure. 
Minimal grading and drainage requirements. 
- Minimal demolition of existing structures. 


. Minimal new structure construction. 


General Conditions 


- Accommodation of pedestrian users with adequate consideration given to access, 
movement and overall safety within close proximity of the rail lines. 


Designating a site which provides ease of access by wheelchair users and others 
with mobility limitations. 


4.2 SUMMARY OF ALTERNATIVES AND SITE DESCRIPTIONS 


Extending commuter rail service requires consideration of new commuter stations in 
Ashland, Westborough, Grafton and Worcester on the Worcester line, Holliston and 
Milford on the Milford line, and Framingham and Southborough on the Mariborough line. 
Potential sites serving each community have been investigated and in this section those 
sites are generally described. In section 4.3, the preferred location in each community is 
more fully analyzed. Site and locus plans appear at the end of this chapter for preferred 
sites and in Appendix Aa_ for non-selected locations. 


Worcester Line Options 


Ashland ae 


The Ashland sites are located in the town center and west of town center along the 
Sudbury River. Routes 85 and 135 frame western and eastern highway boundaries with 
|-90 forming a nerthern edae. 


Ashland Center: This is the site of a previous rail station, and therefore it already meets 
some of the required criteria. The site is located in an area zoned Commercial - B. The 
land uses are a mixture of institutional and retail. The institutional uses include a post 
office and library. The retail uses are mixed but include gas stations and eateries. 
Beyond the site, land uses are primarily residential. It is an acceptable site with adequate 
parking. Shared use by commuters and patrons of adjacent commercial establisnments 
must be accommodated. Access can be achieved via Route 135 to Main Street, which 
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in turn leads to the parking lot off Front Street. (see Figure Aa-1, 2 in Appendix Aa). 


Cherry Street: This is a potential site located just off of Cherry Street between the MBTA 
rail line and Megunko Road. it is located in an area zoned for industrial uses. Existing 
uses are primarily heavy industrial and auto related with scattered warehouses throughout 
the area. South of the station site, the landscape is wooded and to the north the 
predominant use is residential. 


The site is adequate in size and siting for a commuter rail station. This site is 
approximately a quarter of a mile north of Cherry Street directly off Route 135. Both the 
Station and its parking lot can be accessed via Cherry Street. However, access would 
require travel through nearby residential areas with a playground. This issue could create 
adverse community impacts (refer to Figure Aa-1, 3). 


Howe Street: This is a potential site on Howe Street off Cordaville Road in a Commercial- 
Azone. The MBTA rail line is located south of the site. The site meets all requirements 
for developing a new station. Cordaville Road provides connections to Routes 85 and 135. 
This site is located approximately two and a quarter miles from Route 135 and a mile and 
a quarter from Route 85. Southville Road to Cordaville Road is the most direct route. 
From Route 135, take Main Street to Pleasant Avenue, then to Cordaville Road. Cordaville 
Road directly accesses Howe Street which in turn accesses both the station and the 
parking lot. Existing site conditions including compatible land use development make this 
a very appropriate site to consider (refer to Figure 4-1, 2 at the end of this chapter). 


Route 85: ~—- This is a potential site on Highland Street at Route 85 in Southborough, 
located in an area zoned for both business and residential use. The residential zone is 
defined by the area west of Hammond St., the industrial zone is east of this line. This site 
is essentially an isolated commercial area surrounded by residential uses. 


The site is relatively small with very limited capacity for expansion. River Street (Route 
83) directly to the Highland Street intersection is the most accessible route to the station 
Site (refer to Figures Aa-4, 5). 


Westborough 


The Westborough site area is located at the easternmost tip of Westborough and is 
bordered by Flanders Road and I-90 to the North and 1!-495 to the West. Siting in this 
area will target users from both I-90 and I-495. Greater drawing capability would.generate 
the need for larger site capacities. The railroad line exists along the Hopkinton- 
Westborough border in this area. 


Fruit Street: This site is located off Flanders Road on Southborough Road, in an area 
zoned for general industrial land uses. The length of the site would easily accommodate 
the required platform. Acquisition of a neighboring residence adjacent to the railroad and 
an active industrial building would be required. A conceptual modification to the I-80, 495 
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interchange for access to the site is presented in Figure 4-21. In the conceptional layout, 
new ramps are shown, in both directions, between Fruit Street and Route 495 and the 
Turnpike Connector. The proposed ramp system would require removal of portions of 
the existing Turnpike Connector. A new bridge structure over Fruit Street would also be 
required to accomodate the Route 495 (northbound) /Turnpike interchange. This concept 
provides direct access to the site to all Route 495 and Turnpike traffic. (see Figure 4-3, 
4) 


Grafton 


These sites are located in the proximity of the northern border of Grafton 


(Shrewsbury/Westborough). The existing rail line, rums through the sites. Route 30. 


(Westborough Road) serves each site and can be directly accessed via Routes 122 and 
140. The Turnpike can be easily reached from each of these sites by travelling south on 
route 140 and west on route 122. The siting is generally rural with some scattered 
residences. 


Pine Street: This site is located north of Westborough Road off Pine Street in an area 
zoned for both office and light industrial uses. It is currently an open, wooded site 
isolated from. any other land uses. It is the best alternative for a new station stop, as tt 
is sufficient in size, accommodating In grade and accessible via Routes 122, 140 and I-90. 
Access is best via Route 140 which crosses Westborough Road (Route 30) about a mile 
and a half west of the site. (refer to Figure 4-5, 6). 


Parmenter Crossing: This site, just north of Westborough Road off Parmenter Road, is 
located in an area zoned indusfrial. To the north of the tracks, the site is primarily 
wooded with some wetlands. South of the tracks are primarily residential uses. The site 
is adequate in size for all the needs of a new. commuter station. Grading differential, 
however is inappropriate for both the station platform and required parking. Neighboring 
residential uses would also be adversely impacted by the additional traffic generated by 
a station stop at this location. This station is approximately three-quarters of a mile east 
of Route 140 along Westborough Road and can be accessed via Parameter Road. (see 
Figure Aa-6, 7) : 


Milepost 38.75: This is a linear site located near the rail line on the north side of 
Westborough Road, in a residentially zoned area. While platform capacity is adequate, 
the site is insufficient in regards to parking immediately adjacent to the platform. Overall 
lot capability is small and acquisition of land for parking sites would-be required within a 
mixed But predominately residential area south of Westborough Road. Commuters would 
be required to cross Westborough Road to access the platform from the parking lot. The 
potential for expansion may be limited as a result of the neighboring land uses. This 
station is approximately one-quarter mile east of -Route 140 along Westborough Road. 
(refer to Figure Aa-6, 8). — 
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Worcester 


The alternative locations in Worcester take advantage of the existing rail line used by 
Amtrak. Sites are located in close proximity of one another and downtown Worcester. 
Highway access (I-290) ts reasonably provided to each and overall land use patterns are 
compatible. 


Amtrak Station: This site under I-290 and across from Washington Square, presents good 
opportunities for development as a new commuter rail station. It is the site of an existing 
Station in an area zoned for manufacturing. Several retail/commercial uses exist within 
proximity of this station site. The existing grading differential (the parking level is 
substantially lower than platform level) would require ramping. A parking deck built above 
the existing lot would accommodate additional parking and be used to provide level 
access to the platform. Handicapped parking could be tocated close to the platform. 
Additional land exists to the east which could acommodate future parking and expansion 
needs. Interstate 290 and Route 122 to Washington Square provide immediate access 
to this station site located east of the square off Shrewsbury Street. (refer to Figure 4-7, 
8). | 


salem Municipal Lot: This site is north of the railroad tracks and separated from them 
by New Salem Street, a four lane road. The station impact on neighboring land uses 
would be positive. The site has a business zoning classification. Several retail uses exist 
near the station area, in addition to some industrial buildings, the Worcester Public Library 
and the YWCA. Current use of the site as a parking lot serving neighboring commercial 
establishments would have to be considered and conflicts between commerical parkers 
and commuters avoided. In addition, the potential for expansion is limited by the highway 
and neighboring developments. Also critical, however, would be the need to bridge New 
Salem Street to join a new station platform with its associated parking. This is also 
accessed via Washington Square by travelling a little more than a quarter of a mile west 
along New Salem Sireet, to the Myrtle Street intersection. Route 122A, (Madison Street} 
which is approximately an eight of a mile from Myrtle Street. provides access to New 
salem Street from the south. (refer to Figure Aa-9, 10). a 


Wyman Gordon Site: Immediately south of the existing rail fine and east of Madison 
Street is an existing industrial area with large parking lots in a manufacturing zone. The 
Sites are large enough to accommodate both a commuter station and the required parking 
once acquired. However, grading is a problem as the rail lines are considerably higher 
than the level of the site. The relative isolation of the site also makes it less acceptable 
for commuter use. Visibility and security would be difficult to achieve for this site. The 
site can be accessed via Route 122A south off of route 9 or via Route 122A north off of 
I-290. (see Figure Aa-9, 11) 


Trailways Bus Site: This site is also north of the railroad tracks and separated from them 
by New Salem Street. The site, located in a manufacturing zone, consists of a block of 
land which is bordered by Southbridge, Madison and New Salem Streets. All of the 
parcels on the partially vacant block, with the exception of the Trailways Bus Terminal 
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parcel, must be acquired. Demolition of buildings on the acquired parcels, all of which | 


front Southbridge Street, would be required to accommedate commuter parking. Grade 
differential at this site is a problem as the rail lines are considerably higher than the 
potential parking site. However, since this site would also require a structure to bridge 
New Salem Street, the problem of grade differential is minimized. As an alternative, 
access from the parking area to the station platform could be provided by installing a 
ramp structure starting beneath the Madison Street Bridge near the bus terminal and 
extending up to the platform. This alternative would negate the need to bridge New Salem 
Street. Route 122A, Madison Avenue, accesses the site at Southbridge Street. Route 9 
also accesses the site via route 122A south (see Figure Aa-9, 12). 


Millbury Street North: This site, bounded by Millbury St. and Route 122A-146, is southeast 
of 1-290 by about five-eighths of a mile. From Route 122A-146 the site is located about 
a quarter of a mile south on Millbury Street. Although accommodating in size and grade, 
this site would require restoration of P&W spur trackage through a scrap metals reduction 
yard, a major development site targeted by the City of Worcester and other industrial 
uses. (see Figure Aa-13,14) 


Millbury Street South: This site is further south of the previous site, about a mile from I- 
290, on Route 122A-146. This site would require restoration of.the same P&W spur 
trackage as the Millbury St. north site, but it also is accomodating in size and grade. 
Again this site is accessed off Millbury Road just North of its southernmost intersection 
with Route 122A-146. (see figure Aa-15, 16) 


Route 146/Pike Connector 


This site in an area zoned for both business and industrial uses, lies between Route 20 
and the Massachusetts Turnpike, just to the west of Route 146 in Millbury. The site ts 
sufficient to accommodate 700 cars without encroaching on conflicting residential areas. 
Access to the site can be maximized and traffic impacts minimized by developing this site 
in conjunction with the Turnpike interchange for this area, which is currently in the 
planning stage. (refer to Figure Aa-15,17) 


Milford Branch Options 
Holliston 


Locations for station sites are primarily in East Holliston off Route 16 (Washington Street). 
The sites range from rural to urban in character. oa 

Parker Snacks: This site, zoned as an industrial district, is large enough in capacity to 
accommodate a new commuter rail station. Access and grading requirements are 
acceptable. This site is immediately accessible via Washington Avenue (Route 16), and 
is approximately three-quarters of a mile north of the Route 16 - Route 126 intersection. 


The proximity of an existing aquifer to this site, however, could create a significantly 


adverse environmental issue (refer to Figure Aa-18, 19). 
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Lowland Street: This site, south of the Parker Snacks site, is acceptable for a new 
commuter rail station. It is located in an industrial district but available plans designate 
it a residential development site. North and west of the site, the area is predominantly 
residential. A few industrial buildings exist within proximity of the site. 


Lowland Street presents a constraint to a 730 ft. platform length and its associated needs, 
but full station capacity may be achieved by temporarily blocking Lowland Street while the 
train idles at the station. Because Lowland Street carries a low volume of traffic, blocking 
it may not have a significant impact. As an alternative, the full platform length could be 
accommodated by extending it southward along the tracks, locating it on top of a wooden 
trestle in the area adjacent to the stone arch bridge. All other requirements are 
acceptable for new station development. The Lowland site is a little more than a quarter 
of a mile east of Route 16 along Woodland to Lowland Street. Access to both the parking 
lot and the station can be made via Lowland Street. (see Figure 4-9,10). 


Holliston Center: While this site was originally used as a rail station stop, it does not 
meet the current requirements for a commuter rail station. {ts downtown location is zoned 
as both village center and commerical, but the major land use is residential with some 
scattered retail development. Additional site acquisition would be necessary to achieve 
proper site capacity. The additional commuter traffic in downtown Holliston could also be 
problematic and a full length platform would intersect two streets. This site is located a 
little more than a quarter of a mile east of Route 16 between Church and Center Street, 
just across Railroad Street. Either Church or Center Street can be used to access 
Railroad Street via Route 16. (refer to Figure Aa-20, 21). 


Hopping Brook: This site, located in an area zoned as an industrial district, ts at the 
entrance to the Hopping Brook Industrial Park with compatible land use and easy access 
off Route 16. An environmentally sensitive area exists to the west of the site which limits 
site area and expansion capabilities. This site is located just north of Milford. Travelling 
half of a mile south on Hopping Brook Road, off Route 16, directly accesses both the 
Station and parking lot. (refer to Figure Aa-22, 23). 


Milford 


Routes 109 and 16, together with |-495, form a transportation triangle in southeast Milford. 
Sites selected as potential station locations can be found in this area. They are typically 
large sites easily accessed via the routes named above. 


Webber's Lumber Yard: This site, bounded by Route 16 and Beaver street, is a 
preferable choice. It is adequate in size and siting and compatible with the existing land 
use for the intended station. Located in an area zoned for industrial and commercial 
uses, nearby iand use is primarly retail and office space. Expansion potential, however. 
is limited by the proximity the of existing development and major roads. Additional site 
acquisition will be necessary to provide for expansion. Access to this site is via Main 
street (Route 16). Route 16 intersects with Route 109 approximately one-half mile 
southwest of the site, which in turn intersects with 1-495 about three-quarters of a mile 
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to the east. (see Figure 4-11, 12). 


Sears Site: This site is a large commercial parcel located in an area designated as a 
highway commercial zone. li is west of Route 109, with parking serving a separate Sears 
Catalog Store and retail stores located in a linear building on the west end of the site. 
Removal of the Catalog Store located in proximity to the rail right of way provides ample 
parking. It is the terminus and most westerly site considered on this line, This site ts 
south of the intersection of Routes 16 and 109, East Main and Medway Street 
respectively, and is accessed primarily from East Main Street. (refer to Fiqure Aa-24, 25). 


Marlborough Branch Options — 


Sites chosen for the Marlborough Branch options are actually located in Framingham and 
Southborough. Each of the sites are located in proximity of I-495, I-90, Route 9 and Route 
30. 


salen End Road: This site is in Framingham Center near Framingham State College, 
due south of the Salem End Road - Maynard Road intersection. It is in an R-1, single 
family residential district. The existing land uses are an ad-hoc mixture of industrial, 
institutional and residential. The site has adequate parking capacity for a new commuter 
rail station. Issues of contextual compatibility and site ownership (Framingham State 
College)-are the primary concerns in locating the station. (See Figure 4-13, 14) 


California Avenue: This site on California Ave. off of Route 9, is just south of the 
Framingham Industrial Park and northwest of a'major I-90, Route 9 intersection. The site 
is zoned for industrial uses, and has its dominant use, large-scale warehouse 
development. Acquisition of several existing buildings, the Harvey and Westinghouse 
Industrial buildings, would be required for a new commuter rail station with parking 
capacity for 500 cars. This site is about a quarter of a mile west of the I-90 Route 9 
intersection and can be accessed via both !-90 and Route 9. (See Figure 4- 19, 16). 


Southborough Center: This business district site is located at the Route 30 crossing in 
downtown Southborough, at the site of an old station. Commercial uses line both sides 
of E. Main Street. The predominant land use is residential with some retail/commercial 
use scattered about the site. Locating a new commuter rail station within the downtown 
center will require coordination with jocal officials, sensitivity to local concerns and 
plantings and screening to mitigate its-impact within this area. This site is on Route 30 


approximately one-quarter mile east of Route 85 - Route 30 intersection and two miles 


west of Route 9 - Route 30 intersection. (See Figure 4-17, 18) 


Northborough Road: This site is actually located on the Marlborough, Southborough 
border, just west of the 1-495- Northborough Road Crossing. 


Approximately two-thirds of the designated site is located in a residential district, with the 
~ remaining one third in an industrial park zone. The existing site is wooded, as is the area 
north of the site, with the exception of an electric sub-station. Due south of the railroad 
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tracks, the land has been designated a conservation area. Current proposals to provide 
off-ramp connectors from 1-495 in Marlborough would substantially enhance the 
accessibility of this site. Consolidation of the required parking is also possible if 
Northborough Road is re-routed and necessary accommodations for existing power lines 
are made. (See figure 4-19, 20) 


4.3 MOST PROMISING SITES 

Worcester Line 

Howe Street (Ashland) 

site Capacity: 
This long, linear site is situated in a predominantly industrial area west of the Town 
Center off Cordaville Road between the Sudbury River and the railroad. It can 
sufficiently accommodate current requirements for a new 685 parking space 
commuter rail station, but demolition of an existing commercially zoned building 
siructure which formerly housed a skating rink (now owned by Olsen Medical) will 
be required. 

site Condition: 


> The site would satisfy all grading requirements for a new platform and parking lots 
once demolition of the existing building structure is accomplished. 


Although it is proximate to the Sudbury River, no environmentally sensitive areas 
appear to be located on this site. 


Community Issues /Impact: 
- The general land use pattern would accommodate the introduction of the station. 


- Location of the station outside of Ashland Town Center will minimize the impact 
of added commuter traffic. 


Access: 


. Gordaville Road accessed from either |-495 or I-S0 is the most direct route to this 
site. Route 135 to Howe street would be another alternative. 


Capital Costs: 
- Site acquisition costs will be required and building demolition costs will also be 


incurred. 
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_ Additional infrastructure and site preparation costs will be minimal due to the 


existing condition of development at this site. 


Fruit Street (Westboro) 


Site Capacity: 


* 


The existing site, east of Frurt Street off Flanders Road is an isolated pocket with 
two residences and an industrial building further to the east. It is linear in form 
and sufficient in size to accommodate both the station platform and 1000 parking 
spaces. | 


Additional land acquisition would be necessary to accommodate future expansion 
needs. 


site Condition: 


The site basically conforms to all grading needs. No grading problems appear to 


exist for either the platform or the required parking area. 


Although it is proximate to the Sudbury River, no environmentally sensitive areas 
appear to be present on this site. 


Gommunity Issues /Im act: 


Limited residential impacts will occur. One or possibly two residences must be 
acquired to meet capacity requirements at this location. 


Access: 


Fianders Road provides direct access to the site for local traffic. Access to station 
parking from Route 9 is provided via Washington Street and Flanders Road. Direct 
access to the site from I-90 and I-495 via Fruit street is desirable, but such access 
would require significant modification to the interchange, (refer to Figure 4-21). If 
the access is provided, Fruit Street, with its currently small volume of traffic, 
appears capable of handling commuter traffic. 


Capital Costs: 


Substantial costs will be incurred for both land acquisition and structural tasks 
associated with madifications to the interchange. 


Acquisition of ‘one and possibly two private residences and an industrial building 
will result in additional costs. 
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Pine Street (Grafton) 


Site Capacity: 

+ The site, located narth of Westborough Road off Pine Street and north of the 
railroad, has overall capacity which is consistent with the needs of the new 
commuter rail service and 250 parking spaces. 

Orientation of the site with respect to the railroad line is good. 
Boundaries to the site are not restrictive, making future expansion possible. 


Site Condition: 


- The site, with a relative grade differential between the parking area and railroad, 
requires stairways to accomodate commuter access to the platform. 


Parking area is adequate and fairly well graded. 
- No environmentally sensitive areas appear to exist within the proximity of the site. 
Community Issues /Impact: 
- Due to the mixed, but primarily residential nature of uses on Westborough Road, the 
povential for residential impacts does exist with the use of this site as a commuter rat 


Access: 


Route 30 (Westborough Road), just south of the railroad station, would provide the 
most direct access. Routes 122 and 140 also provide access to Route 30. 


Capital Costs: 


- Capital costs should be minimal on this site due to limited site development land 
acquisition costs. 


Amtrak Station (Worcester) 


oite Capacity: 


Located under !-290, across from Washington Square, ts an existing Municipal 
Parking lot which is accessed from behind a gas station and a used car dealership. 
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This lot is expandable to achieve the capacity required for new service. 


Sites existing. to the north and south of the existing platform provide parking 
Capacity for commuters. Reorganizing the layout would make both lots more 
efficient and increase the total capacity. Further expansion in the form of a parking 
deck over at-grade parking would be required immediately north of the platform to 
accommodate the required 500 spaces. 


site Condition: 


Existing grading at the Amtrak Station is adequate for use by new commuter rail 
service. | 


The depressed grading of existing parking lots would require some form of ramp 
and stairway to connect to the platform level. An additional deck level would 
provide direct access to the platform.. 


No sensitive environmental areas are present within this site. Potential problems 
exist where creosote ties have been dumped/stored within the site area. 


Community Issues /Impact: 


New commuter rail services and the additional parking required would be 
consistent with current land uses on the site. No residential uses exist within 
immediate proximity, while existing commercial uses could benefit from the 
increased activity. 


All areas of the site are publicly owned and easily accessible for developing the 
new rail service. 


ACCess: 


Access is convenient from |I-290, Route 122 and Route 9. 


Traffic impact would appear to be minimal in light of the high use capacity of 
Surrounding streets. 


Capital Costs: 


Public ownership of the site will facilitate acquisition and minimize overall parcel 
cost. 


Integration of the additional traffic load and parking requirements may affect the 
existing infrastructure and add cost. Additional sewage, water run-off and curb 


‘cut requirements will incur costs as part of required infrastructure upgrading. 
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Site development costs will be high due to the deck struture requirement for 
parking. . 


Milford Branch 


Lowland Street (Holliston) 


pite Capacity: 


» The available site is bounded by a ten span stone arch viaduct on its southern 
end and Lowland Street to the north. To accommodate the full platform length, 
the site would require temporary stopping of traffic on Lowland Street while the 
train idles at the station or extending the platform on a timber trestle which is 
adjacent to the stone arch viaduct. Traffic impacts are evaluated in Chapter 7. 


* Current siting would allow acceptable orientation to the existing railroad tracks. 


- Siting parking south of Lowland Street and east of the tracks would accommodate 
00 cars. 


- Expansion potential is questionable. St. Mary’s Cemetery and potentially sensitive 
environmental areas exist south and west of station site, and Lowland Street 
establishes a northern border with industrial areas north of Lowland Street. 


ite Condition: 
* Existing grading would accommodate the station and all related uses. 


Potentially sensitive environmental areas exist south of the station layout. 


Community Issues /Impact: 


- While the station bears no impact on surrounding residential areas, access to the 
site via Woodland Street may impact the surrounding areas. As Woodland Street 
is the primary access to Lowland Street and the industrial areas situated on 
Lowland Sireet, the presence of additional autos traveling to the station could have 
minimal impact on the residences that line Woodland Street. 


Access: 
- Route 16 (Washington Street) via Route 126, provides the primary access route. 
The site, however, is not directly off Route 16 and would have to be accessed via 


Woodland Street. Signage and directional signals would be essential for the 
success of a station. 
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Capital Costs: — 


vite acquisition costs for a single parcel under private ownership will be incurred. 


Costs for a platform trestle will be incurred if traffic cannot be stopped on Lowland 
Street. | : | 


Costs for addition infrastructure development would be minimal. 


Webber’s Lumber Yard (Milford) 


- Site Capacity: 


* 


The site is constrained by the proximity of solid commercial uses along Route 16 
which limit tts capacity on the west end, and the Beaver Street intersection at the 
east end. : 


The orientation of the site is parallel to both Route 16 and the existing railroad 
right-of-way presenting an optimal condition for station development. 


Total site capacity can accommodate approximately 225 parking spaces, which 
exceeds the required capacity as determined in Chapter 5, but falls short of the 
desired 250 spaces due to to wetlands identified on the east end of the site. 


Possibilities for future expansion are limited. Acquisitions would be required to 


accommodate future on grade parking. Another alternative, though costly, would 
involve the construction of a second level deck above the existing site. 


site Condition: 


The site as it exists is relatively flat. All grading conditions, including the parking 
lot, are adequate in relationship to the new commuter rail line. 


The wetlands identified on the east end of the site constrain station 
development in that direction. 


Community Issues /Impact: 


~ The new commuter rail service would be located in the vicinity of a thriving 


commercial! area on Route 16. No discernible conflict of land uses exist within the 


area of this development. All land parcels within the site need to be acquired for 


the new service. Some areas within the railroad right-of-way have been occupied 
by local businesses and may need to be acquired. 
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Access: 


The site is currently served by Route 16, and can also be accessed via Route 109. 
Both routes tie into 1-495 just north of the site, thereby extending access and 
service area of this terminus station. 


The rail line will intersect Beaver Street at grade interrupting traffic flow to Route 
16 and !-495. 


The siting for the new station is adjacent to an existing commercial strip. Traffic 
on Routes 16 and 109 would increase with commuter service, depending upon 
the availability of parking spaces. The impact on its overall capacity would be 
greatest at peak A.M. and P.M. periods. 


Capital Costs: 


site acquisitian and relocation costs for viable commercial parcels will be incurred. 
Cost will be incurred for demolition of existing structures. 


Costs for infrastructure development will be minimal with the emphasis going to 
site preparation. 


Marlborough Branch 


salem End Road (Framingham) 


Site Capacity 


Acquisition of an existing Administration Building for Framingham State College is 
required to accommodate the new commuter rail and 750 parking spaces within 
a structured parking garage. 


Orientation of the railroad right-of-way is compatible with the platform position 
required for this site. 


The site is bounded by Salem End Road and Maynard Road to the west and north, 
and by residential uses ta the south and east restricting future expansion 
possibilities. The eastern boundary includes a six foot high retaining wall. 


site Condition 


The site ts relatively flat, sloping upward from west to east. All grading conditions 
are suitable for a new commuter rail station. 


No environmentally sensitive areas appear to exist within proximity of this site. 
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Community Issues: 


- ‘New commuter rail services are consistent with existing uses. 


+ The site is apparently under ownership of the Framingham State College and is 
fully utilized for parking. A joint parking development would have to be considered. 


Access: 


The site is accessible via salem End Road and Maynard Road off Route 9, which 


in turn is accessible via the Massachusetts Turnpike (Interstate 90). 


» The residential and users along Salem End Road will be impacted by an increase 
in traffic flow created by commuters to the new rail station. 


Capital Costs: 
Site acquisition and relacation costs will be incurred in making the site available. 
Demolition of existing structures will be required. 


> The existing site remains clean and well maintained. Its current status as a parking 
lot meets the station requirements for grading and drainage. 


« Significant costs will be incurred to build a two deck parking structure. 


California Avenue (Framingham) 


oite Capacity: 


The site is adequately sized for the proposed station and 500 parking spaces with 
the acquisition of existing industrial warehouses. 


Additional fand acquisitions will be necessary to meet future expansion needs. 
site Gonditions: | 
The site basically conforms to all grading needs.- The active rail line, however, 
exists six feet above the grading of the overall site and might require some 
adjustment (stainways/ramps) between the parking and platform levels. 
- Three rail lines run east-west along the southern end of the site. One of these 
lines services the middle of the site, adjacent to the existing Westinghouse building, 


and joins the other fines in the southwest corner of the site. This siding would have 
to be removed with the industrial warehouses to accommodate the station. | 
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‘ Environmentally, a wetland area does appear to exist within the southwest corner 
of the site. 


Community Issues /Impacts: 


- The commuter station would not adversely affect the neighboring 
research/development and industrial land use. 


- Private landholdings appear to be available for parcel acquisitions. 


Capital Casts: 


- Both site acquisition and relocation costs for existing viable industrial parcels will 
be incurred. 


+ Demolition of existing structures will incur additional costs. 
- Other than demolition, site preparation costs should be minimal. 
Southborough Center (Southborough) 


Site Capacity ~ 


- Acquisition of existing residential and commercial parcels are required to 
accommodate the new station and 250 parking spaces. 


- Land acquisitions will be required along the sites southwestern boundary to 
accommodate further expansion. 


olte Condition 
The existing site is predominantly level, rising in grade from Park Street to Boston 


Road along the northeastern edge of the site. A drainage culvert runs through 
the site and will have to be extended. 


Community Issues /Impact: 
Neighboring commercial land uses in the downtown center would make -this site 
appropriate for the new commuter rail. The removal of existing structures and the 
additional traffic flow, however, will effect the area and therefore, require full 
environmental consideration. : 

Access: 


The site is immediately accessible via Route 30 to Park Street. 
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Traffic impacts would appear to be minimal given capacity ot the streets within this 
downtown area and the forecast ridership from Chapter 5. 


Capital Costs: 
site acquisition costs will be incurred. | oo. [ | 


+ Over all capital costs should be minimal due to the current site condition. 


oite Capacity 


Northborough Road (Southborough) | [ 
The available site is sufficient in size and orientation for a new commuter rail station 
and platform. 

Accommodation of the required 1000 parking spaces requires realignment of f 
Northborough Road and substantial site preparation within the proposed site and 
to the north of the realigned roadway. 


Opportunities for expansion exist to the west of the site. 


Site Condition: | | P 
- Existing grading is rocky and varied. Differentials of 30 to 40 feet exist across the 

site which slopes down from Northborough Road to the railroad tracks. i 
- Potentially sensitive environmental areas exist due south of the railroad track and 7 

in the south-east corner of the site where a small brook which feeds the Assabet 

River is located. ; 

; 

[ 


Community Issues /Impact: 


- Surrounding industrial land uses would not be adversely impacted by the new 
commuter rail station. The existing power station and its high tension wires would 
require special consideration because of its proximity to both the station and 
parking. 





—_" 


. Community concerns have also been raised with regard to the impact of additional e 
traffic on Northborough Road. : 


Access: | | [ | 


- Development of an interchange and connector road via 1-495 in Marlborough will 
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provide direct access to the site via Northborough Road. 


Traffic volume along Northborough Road will increase primarily in proximity to the 
site and the new interchange. 


Capital Costs: 


- Site preparation costs including grading, drainage, roadway realignment, new 
Infrastructure and the potential relocation of existing power poles would be 
substantial. 


4.4 COST ESTIMATE 


The Order of Magnitude cost estimate shown in Table 4-22 is broken down into four areas 
as follows: 


> Site development includes: clearing and grubbing, grading and rolling, pavement 
and drainage, curbing, sidewalks, timber tie crossings, guard rails, lighting, 
landscaping, fencing, demolition and blasting. 


¢ Structures and roadways includes: stairs, bridges, elevators, access ramps, 
retaining walls, deck parking, entry/exit ramps, open channel cover, and minor 
roadway modifications. 


- Stations include: high and low platforms and canopies, benches and trash 
receptacles. 


Land costs include acquisition and relocation. It is based on informal discussions 
with town officials and realtors and may not represent actual costs which can only 
be developed thraugh appraisals. 


Unit prices were developed using previous estimates. Certain items are site specific and 
rough quantities were taken off in such instances. Site development for the parking lot 
itself was generally uniform, but in certain instances these costs were increased to 
recognize local conditions. 


Costs are given in 1989 dollars with a final column that includes a fifteen percent 
contingency cost and a fifteen percent engineering cost. 
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ESTIMATED STATION COSTS 


































STATION Na. of [AQUIRED SITE STATION. [STRUCTURE] TOTAL CONST. | TOTAL COST 
SITES CARS | ACHES |AQUISITION &] DEVELOP, | COSTS & COST tw/ Land Aquis. 
COSTS ROADWAY 
COSTS or Relocation) (a) 
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Ashland Center 496,072 | 165,812 0 661,884 1,135,342 
Cherry St. 453,572 | 165,812 0 619,384 1,119,135 
* Howe SL 1,354,961 165,812 200,000 1,720,773 4,700,722 
Route 85 662,472 165,912 103,000 931,284 1,771,623 
* Fruit St, 8 1,888,489 | 165,412 | 6,046,786 8,103,087 13,734,333 
* Pine St. 2 524,872 165,812 | - 245,700 936,384 1,538,368 
Parmeter Crossing 2 445,472 | 165,612 225,000 836,284 1,345,986 
Milepost 38.75 2 518,672 165,812 0 684,484 1,278,550 
* Amtrak Station 4.1 539,711 79,600 | 2,258,560 2,876,871 4,624,662 
Salem Mun. Park. Lot 1.6 70,000 | 185,872 | 5,450,000 5,685,812 7 679,486 
Wyman Gordon 4 915,500 165,812 300,000 1,381,312 3,876,785 
Trailways Bus Terminal 1.6 144,400 165,812 | 5,425,000 5,735,212 41,020,818 
Milbury St. North 4 997,544 | 165,812 0 1,063,356 2,338,288 
Miliury St. South 4 881,044 | 165,812 0 1,046,856 2,184,467 
Route 146 / 5.4 1,313,666 | 165,812 595,000 2,074,676 











3,283.762 
Mass Pike Connection : 


LINE TOTAL * ee eS 
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Paker Snacks 
* Lowland 5St. 
Holliston Center 
Hopping Brook 
* Webber's Lumber Yard 
Sears 





256,738 
971,444 
126,325 
619,811 
528,052 
452,522 


165,812 
165,812 
165,612 
165,612 
165,812 
165,812 





0 
iw) 
300,000 
a 
0 
1,946,000 


420 SO 
1,037,256 
392,137 
785,623 
693,864 
2,564,334 


EEE) $1,731,120 — | $4,205,406 


1,233.822 
1OF 1 FT 
983,101 
118.986 
2,254,635 
4,275,332 

























































































Salem End Road 

* California Avenue 

* Southborough Center 
* Northborough Road 





70,000 
1,069,944 
440,472 
1,859,489 


165,812 
165,812 
165,812 
165,812 


7,200,000 7,745,812 
1,295,756 
699,434 


240,001 


10,430,671 
6.626,2587 
1,470,001 
4,269,097 


“S| $12,006,803 | $22,815,997 



































* CONSIDERED MOST DESIRABLE SITE (LINE FOTALS FOR MOST DESIRABLE SITES} 
ta} INCLUDES 15% ENGINEERING AND 15% CONTINGENCY ON CONSTRUCTION COSTS 
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CHAPTER 5 


RIDERSHIP FORECASTS 


This chapter describes the development of ridership forecasts for each of the alternatives 
in the target year 2010. The chapter is divided into four sections. Section 5.1 discusses 
the potential market groups for commuter rail. Section 5.2 defines market factors and 
market area boundaries. Section 5.3 discusses the forecasting approach. Section 5.4 
presents the results of the ridership forecasting analysis. 


5.1 POTENTIAL COMMUTER RAIL MARKET GROUPS 


Commuter rail service in the Worcester, Marlborough and Milford corridors is aimed at the 
work trip traveller who resides in the western suburban towns and commutes into central 
Boston on a daily basis. This market group presents the greatest need for and greatest 
propensity to use rail service. Supporting this view are the following: 


-  Worktrip commuting occurs primarily in the peak periods when traffic congestion 
presents the most significant deterrent to automobile travel. 


Worktrip commuters are most negatively impacted by the restrictive parking 
conditions in central Boston. This is somewhat by design, in that Boston is trying 
to allocate more of its limited parking resources to more intense, auto- “dependent 
retail activity which has shorter duration demands. 


Worktrip commuters are more disposed to. public transportation due to centralized 
destinations, highly peaked travel patterns, repetitive tripmaking and, in some 
cases, employer subsidy of travel cost by public transportation. 


As aresullt, it is on this market group that the ridership analysis focuses. In fact, the entire 
ridership forecasting methodology is based on the travel behavior associated with work 
trip commuting in peak period conditions. The approach is more fully described in 
Section 5.3. Despite the focus on the worktrip commuter as the critical need and 
justification for commuter rail, other market groups are not ignored. These additional 
market groups are described briefly below. 


Reverse Commute Worktrips 


The development of a rail service connection between urban centers like Worcester and 
western suburbs with significant commercial and business centers potentially provides an 
opportunity to serve reverse commute trips, that is, trips by residents of central Boston 
(or adjacent residential areas) to more remote suburban employment centers, There are 
several factors which hinder this ridership potential while other factors encourage tt. 


Central Boston residents may be more likely to use commuter rail due to their lower rates 


of automobile ownership and greater propensity to use public transportation. Lower auto | 


ownership groups in the central city tend to fall into one of two groups. The first is the 
lower income person who finds the costs of automobile ownership prohibitive or less 
attractive than utilization of public transportation. If the employment centers were likely 
to attract lower income and less skilled workers, reverse commuter ridership by this 
market could develop provided the service operates at the appropriate times and provides 
convenient access to the employment centers. If the jobs offered at suburban 
employment centers are higher skilled positions at higher wages, the availability of the 
service to the lower income market may be irrelevant. 


Tne other group that exhibits low auto ownership is the more affluent urban resident who 
lives and works in the center city core, walking, using taxis and public transportation for 
intraurban travel. Trips by this group would not be likely to be attracted to commuter rail 
service, since’a change in work trip location would likely influence auto ownership 
decisions. 


Even among the likely reverse commuters, mode choice would be impacted substantially 
by convenience issues. If the rail stations are not located immediately adjacent to 
employment centers or served by shuttle or high frequency bus service, reverse ridership 
is unlikely to develop. While park and ride is an effective access mode and is likely to be 
a primary consideration in station location, walk or transit egress is a prerequisite for 
reverse commuting. Another issue is the convenience of the schedule. Early morning 
trains leaving the western terminus of the extension rail service heading into Boston will 
not return to the terminus for some two hours. It would be difficult to provide access to 
suburban jobs during industrial shift hours or even typical office hours on return trips. 


Very little reverse commuting now takes place on the existing MBTA Commuter Rail 
system. It is, however, useful to look at rail service to Providence on the Attleborough 
Line, which is somewhat analogous to the proposed rail service to Worcester. Providence 
is a medium-size city with a dense downtown located about one hour away from Boston 
by automobile, as is Worcester. While Providence is smaller than Worcester, its 
employment is somewhat more concentrated downtown in the vicinity of the rail station 
than that in Worcester. Currently, only one train serves Providence from Boston in the 
morning peak period and there is only one return tratn to Boston fram Providence during 
the evening peak period. The March, 1989 MBTA audit shows that 48 passengers 
boarded the evening train in Providence. None of them paid an interzonal fare, implying 
that all of them took. the train to Boston as opposed to alighting in Attleborough or other 
intermediate stations. This suggests that there are, at the most, 48 people now 
commuting from Boston to Providence on a daily basis via commuter rail. The 
Attleborough and Mansfield stations also have a few reverse-commuters, but as a whole, 
reverse-commuter boardings are little more than one percent of the 6,300 dally boardings 
on the Attleborough Line. 


Given that downtown Worcester is the only major employment center on the proposed rail 


lines which can be reasonably well served by the rail extension (just as Providence is the 
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only one on the Attleborough Line), it appears that reverse commuting will be a negligible 
component of overall ridership. 


Non Work Trips | 
Non work trips often occur in non-peak hour and are often associated with particular 
activities such as shopping, school, medical visits or recreation. There are a number of 
factors which limit the utilization of commuter rail for such trios. For example: 


- Many activities that are not work or school oriented occur in off-peak periods when 
rail service would be less frequent and roads less congested. 


- Many social and recreational activities involve groups of individuals, such as families 
or friends, who would find the costs of driving and parking reduced on a per 
person basis while the cost of rail commuting would not experience a group 
economy. 


- | Many shopping and medical trips are likely to be local in nature which would not 
be served by intercity commuter rail. 


« The longer distance shopping and medical trips may involve circumstances unlikely 
to encourage use of public transportation of any kind. For example, longer 
distance travel for snopping might involve a substantial number of parcels which 
would make the automobile a more convenient choice. Longer distance medical 
trips might suggest a more serious illness or impairment, again suggesting the 
likelinood of an automobile trip. 


As a result, the importance of non-work travel is deemphasized in this study. 


While reverse commute and non-work travel are not the focus of the study, their 
contribution can be accounted for in a rough cut manner that Is sufficient for the Jevel of 
a feasibility study. Trips from these market groups can be extrapolated as a percent of 
work trip commuting based on experience on the MBTA Commuter Rail System. The 
ridership forecasting analysis is therefore limited to projections of work trip commuting. 


Work Trip Commuting 


The number of work trips to and from central Boston was developed by the Central 
Transportation Planning Staff by expanding journey to work data from the U.S. Census 
of 1980 first to current levels and then to the year 2010, based on rate of growth in 
suburban populations and central Boston employment. 


In the study area as a whole, the number of work trips to central Boston was projected 
to increase by about one half by the year 2010. In the city of Worcester, itself, the 
increase was on the order of 35%, while some of the more suburban towns closer to 
Boston would have higher growth rates. Clearly, the housing cost increases in Boston 
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and the growth of the Metro West area have contributed to an expansion of the Boston 
commuter market. 


0.2 THE WORCESTER/MARLBOROUGH/MILFORD MARKET AREA 


This section describes what the market area for riders on the proposed rail service to 
Worcester, Marlborough and Milford is and how it was defined. As a part of this 
description, there is a brief discussion of the current market conditions, how they came 
about and how they are expected to evolve in the future. 


Factors Defining a Market Area for New Rail Service 


several factors help determine the extent of the market area for a new commuter rail 
service. The majority of commuter rail trips are work trips. It follows that in defining a 
market area for proposed new commuter rail service, it is important to look first at haw 
accessible the area currently is to the employment centers to which it will be connected 
by the new rail service. In the case of the proposed Worcester/Marlborough/Milford rail 
extensions, those employment centers are Boston and to a lesser extent Cambridge. 
The level of accessibility is usually related to how strongly oriented the market area is to 
Boston, and the strength of that orientation is another important factor in determining 
the size of the market. 


_ It is also necessary to consider existing transit services. Their locations may highlight 
areas which may be "underserved" by transit and provide boundaries for the potential 
market area for new service. The market size is also a function of the locations of 
proposed rail stations and the ease of access to those stations from surrounding 
communities. 


Defining the Worcester/Mariborough/Milford Market Area 


The Boston CBD Is an important employment center for residents of the I-90/1-495 area 
and Central Massachusetts. Trends in housing costs and labor availability during the 
1980s have strengthened what in 1980 was already a strong economic relationship 
between Boston and this region. Continuation of these trends into the future combined 
with worsening auto commute travel times into Boston suggest that the market for rail 
service from Central Massachusetts and the I-90/I-495 region to Boston can be expected 
to grow. 


The Worcester/Marlborough/Milford area is well connected by highway facilities to 
Boston. The Massachusetts Turnpike is the most important of these. Also very important 
are Route 9 and to a lesser extent Route 20. Interstate 495 serves as a feeder to these 
east-west routes from communities such as Marlborough.and Hopkinton. 


Boston employment rose by approximately 50,000 between 1980 and 1987. Given its 
accessibility to Boston, it is. not surprising that during the 1980s the number of people 
living in the I-90/1-495 area and Central Massachusetts and working in Boston has 
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increased significantly. Another factor leading to this increase is that of housing costs. 
From 1980 to 1987, the Boston area real estate market experienced dramatic increases 
in housing costs and the rental market had extremely low vacancy rates. The average 
housing unit cost in Boston itself rose from $63,000 in 1980 to $178,000 in 1988, or 
182%. In a suburb such as Needham, the increase was from $84,000 to $235,000, or 
180%. In Worcester, the average housing unit cost went from $37,000 in 1980 to 
$117,000 in 1988, a 216% increase; many other communities at considerable distance 
from Boston experienced similar changes ("The Demographics of Commuting in Greater 
Boston", a CTPS Report as a portion of the Transportation Plan for the Boston MPO 
Region, October, 1989). 


As employment in Downtown Boston expanded, a significant number of new employees 
were forced to live further away where more affordable housing was available and to 
commute from longer distances to work than in 1980. Because the cities and towns in 
the 1-90/I-495 area and Central Massachusetts are well connected via highways to 
Boston, they experienced significant growth in the number of residents working in 
Downtown Boston. The "push" factors of good highway connections and lower housing 
costs were accentuated by the fact that while employment growth was booming in the 
Boston area, employment growth in most of Central Massachusetts was relatively slow 
and unemployment rates were higher. In some labor market sectors, the labor pool in the 
immediate Boston area was exhausted and employers had to draw from further away. 
Central Massachusetts and the I-90/1!-495 region, with their accessibility to Boston, 
availability of affordable housing and labor supply, grew significantly as a source oi 
Downtown Boston employees during the 1980s. 


Current projections of employment growth in downtown Boston along with continued 
low unemployment rates and high housing costs suggest that more and more people 
will be working downtown but commuting from further away. Meanwhile current traffic 
conditions on Route 9 and the Massachusetts Turnpike are rapidly becoming more 
congested. Projected traffic conditions show that auto commuting times to downtown 
Boston will be significantly longer than at present by the year 2010. This suggests that 
the towns and cities in the market area for the proposed rail service will constitute a 
significantly larger potential Downtown Boston-oriented rail market by the year 2010 than 
they do now. 


Market Area Boundaries and Communities 


In addition to the degree of Boston orientation and general accessibility, another important 
factor which helps to geographically define the market area for new 
Worcester /Marlbcrough/Milford rail service Is that of existing transit service and service 
assumed to exist in the horizon year for the project, 2010. The current Fitchburg Line, 
with station stops in Littleton, Acton and Concord, defines the northern edge of the market 
area. The Franklin Line, with its extension to Bellingham and Milford, defines the southern 
edge of the market area. The eastern boundary is defined by the service to Boston which 
exists from Framingham. Surveys of ratl service in the Boston area have shown that 
people are willing to travel a limited distance to reach a rail station. This information 
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combined with 1980 Journey-to-Work information, which shows that there were few work 
trips to Boston from communities further west than Spencer, helped to determine the 
western boundary of the market area. | 


The market area is perhaps most obviously determined by the locations of the proposed 
rail stations. Surveys of existing commuter rail service have shown that the market for a 
Station is usually largest in the town where the station is located. While this may be 
partially attributed to the fact that rail stations are often !ocated in the larger population 
centers of a given market area, it is also true that people are usually only willing to travel 
a few miles (with some exceptions, particularly line terminus stations) to reach a rail 
station. The following communities have rail stations located within them in at least one 
of the rail alternatives: 


Framingham |. Grafton _ Milford 
Ashland = Worcester Southboro 
Westborough — Holliston 


In addition to these communities are the cities and towns from which potential riders can 
easily reach the rail stations. The following communities are within reasonable reach of 
the above cities and towns and are more accessible to the proposed stations than they 
are to any stations assumed to exist on other rail lines in 2010: 


sherborn Northbridge Boylston 
Hopkinton Northborough West Boylston 
Upton Shrewsbury Oxford 
Martborough Auburn Charlton 
Hudson Millbury sutton 

Berlin Spencer Millis 


Market Area Work Trips to Boston 


Once the market area is defined geographically, it must be defined in terms of potential! 
users of the proposed rail service. Recent surveys of Boston area rail lines have shown 
that approximately 90% of commuter rail trips are work trips and nearly all of these are 
to jobs in Boston. While there are many people who bath live and work within the market 
area, it Is unlikely that a significant proportion of therm would be served by radial, 
Boston-oriented rail service. There probably are some people who, for example, live in 
Worcester and work in Framingham and could conceivably use the train to travel to and 
from work. However, few of them would likely be willing to drive or take a bus to the 
Worcester station, wait for the train, ride it to Framingham, then wart for a bus or other 
transportation to their places of employment when they can drive from home to work in 
what is probably less total time. People who work in the market area can also, in most 
cases, park at work without much added cost or time. Traffic congestion between cities 
and towns in the market area is reasonable compared to congestion approaching Boston, 
and parking is much cheaper and more readily available than in Boston, 
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For these reasons the modeling procedure used to forecast rail ridership in this study 
was concerned primarily with work trips from the market area to Boston. Further 
development of these work trips, the creation of a trip table and the application of the 
travel demand model is described in the following section. 


5.3 TRAVEL DEMAND MODELLING METHODOLOGY 


Summarized below is the modelling method used to create ridership estimates for the 
bus and rail alternatives outlined for this study. A more detailed account of the 
methodology may be found in Appendix D. 


The Central Transportation Planning Staff (CTPS) travel demand procedures are a result 
of 25 years of urban transportation planning experience in the Boston metropolitan area. 
The actual travel demand forecasting models were originally developed by Peat, Marwick, 
Mitchell & Co. and Alan M. Voorhees & Assoc. as part of earlier travel studies in the 
region. These travel demand forecasting models have since been revalidated resulting 
in the reestablishment of confidence that they can adequately estimate travel patterns and 
transit ridership to the level of accuracy that can be obtained by current practice in large 
metropolitan areas. These models are applied within the U.S. Department of 
Transportation-supported Urban Transportation Planning Systern (UTPS) software 
package. 


The modelling process as applied to the Worcester/Marlborough/Milford study Is a 
shortened version of the so-called 4-step process, the four steps being trip generation, 
trip distribution, mode split and assignment. The first two steps culminated in the creation 
of a trip table containing existing and year 2010 work trips from cities and towns in the 
Worcester /Marlborough/Milford commuter rail extension market area to the downtown 
Boston area. This was accomplished by using information from the Central Artery /Third 
Harbor Tunnel Project and recently developed Boston Metropolitan Planning Organization 
(MPO) Commuter Source Region data along with 1980 Journey-to-Work information. This 
process is described below, after which the network assumptions and the mode choice 
model are discussed. 


Estimation of Work Trips to Boston from the Market Area 


Since the majority of the Worcester /Marlborough/Milford Commuter Rail Extension study 
area is outside of the typical CTPS regional study area, existing CTPS regional person trip 
tables could not be used for this analysis. Consequently, a recently developed Boston 
Metropolitan Planning Organization (MPO) Commuter Source Region consisting of 339 
cities and towns was used for this analysis. The MPO Commuter Source Region was 
developed as part of the CTPS work on the long range transportation plan for the Boston 
region and consists of 242 cities and towns in eastern Massachusetts, 55 in southern New 
Hampshire, 30 in Rhode Island, eight in northeastern Connecticut, and four in southern 
Maine, as shown in Figure 5-1. 


For this analysis, existing and year 2010 work trips from all of the cities and towns in this 
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MPO Commuter Source Region to the downtown Boston area were developed based 
on 1980 Census Journey-to-Work data, socioeconomic information for the cities. and 
towns, and work trip attraction conirol totals for the downtown Boston area developed 
as part of the Central Artery/Third Harbor Tunnel Project. This regional approach was 
used for this analysis rather than developing work trip estimates solely for the 
Worcester /Marlborough/Milford Commuter Rail Extension study area because it was 
very difficult to.determine the share of downtown work trips that could be attributed to 
the study area without considering the growth in downtown work trips from other areas 
In the region. A more detailed description of this process is presented in Appendix D. 


The resulting estimated 1987 and 2010 work trips destined to downtown Boston from 
cities and towns located in the Worcester /Mariborough/ Milford market area are presented 
in Table 5-2 along with population figures. These work trips represent the major source 
of potential commuter rail passengers. The actual share of work trips that would use the 
proposed commuter rail service was determined through the application of the mode 
choice model as described below. Surveys of Boston area commuter rail services have 
shown that 90% of commuter rail trips are work trips. The non-work trips in this study 
were estimated outside of the modelling process and added to the work trip boardings 
produced by the model for each of the alternatives. 


Networks 


The work using the CA/THT and MPO Commuter Source Region data along with 1980 
Journey-to-Work information produced a trip table which contains the number of trips 
from each community in the market area projected to go to the Boston CBD in 2010. 
Computerized representations of the transit and highway networks were then built for 
simulating travel patterns and for producing inputs to the mode split step af the modelling 
process. 


In addition to the services of interest in this study, the 2010 transit network includes 
some important additions to the existing transit system. The most significant of these is 
the extension of the Franklin Line to Bellingham and Milford. Express bus service from 
Worcester and Marlborough was included depending on the alternative being tested. In 
general, if rail service to a particular community existed in an alternative, bus service from 
that community to Boston was eliminated. 


The Mode Choice Model 


Once the trip table work and the networks are complete, the next step in the modelling 
process is to create the inputs to the mode choice model and to run it. The mode choice 
model was. specifically adapted to this study and the market area for the proposed new 
rail service. It is a traditonal regionally derived model that allocates trips to the auto and 
highway modes. It accounts for all characteristics of the travel modes and travellers that 
have a bearing on the choice of mode. Its chief inputs are travel time, distance and cost. 
The transit travel times are made up of the travel time to the station, wait time at the 
- proposed station (which is a function of train service frequency) and actual rail travel time 
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from the proposed station to Back Bay Station or South Station. There are also penalty 
times added to reflect the onerousness of driving to a station and transferring fram one 
transit service to another. 


New 1987 highway travel times and distances for use in the mode choice model were 
developed by first expanding the 1987 CTPS regional highway network. The highway 
network in the Worcester area was added to the existing CTPS regional highway network 
using the MINUTP microcomputer transportation planning package. Actual traffic counts 
or estimated volumes were then entered on each link of the study area portion of the 
network. Congested highway travel times and distances from the study area portion of 
the network to Boston were then developed based on these counts and volumes in 
conjunction with the CTPS assigned traffic volumes in the rest of the network. These 
highway times and distances were then transferred to the mainframe computer for use in 
the UTPS mode choice model. The same information for the 2010 horizon year was 
developed using the 2010 CTPS regional highway traffic assignment which assumes the | 
implementation of the Central Artery/Third Harbor Tunnel Project. The traffic counts and 
estimated volumes on the added Worcester portions of the network were factored to 2010 
based on historical growth rates and population and employment change in the area. 
These estimated 2010 volumes were used together with the 2010 CTPS assignment to 
create 2010 congested highway travel times, which again were transferred to the 
mainframe computer for use in the UTPS mode choice model. | 


The model also accounts for transit fares, which on the proposed rail lines were based 
on the extension of the current MBTA fare zone system. Auto ownership rates, operation 
costs and parking costs are also included in the model. 


The model, using all inputs described,was applied to the trip table to produce transit 
trips. In conjunction with the transit network, transit boardings for each of the proposed 
alternatives were produced through the assignment process. These boardings were 
evaluated and analyzed based on knowledge of current service and ridership conditions 
elsewhere in the MBTA system as well as in terms of other studies of potential new rail 
service. The model was then adjusted and rerun to produce more refined ridership 
estimates which are presented below. 


94 $TRAVEL DEMAND MODELLING RESULTS 


Table 5-3 presents the rail station boardings and Table 5-4 the bus boardings produced 
for each of the alternatives in the Worcester/Marlborough/Milford Commuter Rail 
Extension Feasibility Study. While the trip table developed and assigned by the model! 
to produce these boardings consists entirely of work trips to the Boston CBD, the figures 
in Tables 5-3 and 5-4 have been augmented to include non-work trips. As noted 
previously, these non-work trips represent approximately ten percent of total commuter 
rail boardings. 


The alternatives include a Bus Alternative and four rail alternatives. Under each of the rail 
alternatives, express bus service is retained only if no rail service exists to compete with 
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between Worcester and Boston. In all alternatives, rail service to Milford from the Franklin 
commuter rail branch is assumed to exist. As a result, the existing express bus to Milford 
iS assumed to terminate in Medway. 


The Bus Alternative - The Bus Alternative includes express bus service from Worcester, 
the semi-express service from Worcester through Shrewsbury and Westborough, and 
express service from Shoppers World, Medway and Marlborough. All of these bus 
services have peak period headways of 30 minutes. The sermi-express service is 
improved over its present-day service by accessing the Massachusetts Turnpike at Exit 
12 and eliminating the stop at Shoppers World. In Table 5-3, it is clear that the Bus 
Alternative does not attract as many travellers as the rail alternatives. The express bus 
services do not offer time savings to trip-makers over the auto mode as do the rail 
services. As aresult the transit mode shares are lower for many communities in the Bus 
Alternative than in the rail alternatives. a 

Alternative 1 - This alternative consists of new commuter rail service from Worcester to 
Boston with station stops in downtown Worcester, North Grafton, Westborough, Ashland 
and the existing Frarningham station. The service is then operated as an express 
between Framingham and Back Bay Station. Its headway is assumed to be 30 minutes. 
Existing private express bus service from Worcester to Boston is dropped from the 
network while express bus services from Marlborough to Boston and semi-express service 
from Worcester, Shrewsbury and Westborough are included. Neither the Marlborough 
service nor the semi-express service attracts any trips due to the faster rail service from 
Worcester, Westborough and Ashland. These circumstances result from the traditional 
all-or-nothing assignment process; a small number of transit users would probably use 
the bus services because of scheduling differences or more convenient access. The 
Framingham rail station, which is located in the largest single market community in the 
study area, attracts the largest number of travellers. Westborough, designed to be easily 
accessible from the Massachusetts Turnpike and 1-495, is the next largest station in terms 
of total boardings. The smallest is the North Grafton station, which is less accessible to 
potential rail riders. 


Alternative 2 - Alternative 2 contains the Worcester line as in Alternative 1 and includes 
the extension of current Framingham local service to Milford with stops in East Holliston, 
Holliston and Milford. The headway for Milford rail service is assumed to be 30 minutes. 
The Muford station on the Framingham line must compete with the other Milford station 
to the south which is on the extension of the Franklin line, and, to a lesser extent, with 
express bus service to Boston from Medway. As a result, the only station on the Milford 
extension of the Framingham line which attracts a sizeable number of travellers is the 
East Holliston station, and some of these travellers are simply being taken away from 
the Ashland station on the Worcester rail line. 


Alternative 3- Alternative 3 includes service on both the Milford and the Marlborough 
branches off of the Framingham Line. No service is provided to Worcester. On-each of 
the branches, both local and express Framingham - Boston service is provided, and 
each branch has service with a combined headway of 30 minutes. Because the local 
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and express lines from each of the branches all stop at the existing Framingham station, 
it has service with a combined headway of 15 minutes. The station stops on the Milford 
branch are as tn Alternative 2. Those on the Marlborough branch are at Northboro Road 
and Main St. in Southboro, and at California Ave. and Salem End Rd. in Framingham. 
Current express bus service to Marlborough is dropped and express bus service to 
Medway is as in all alternatives. In Alternative 3, express bus service from Worcester is 
included in the network, as is the semi-express service. The Northboro Rd., California 
Ave. and Salem End Rd. rail stations all contribute to the fact that, as in Alternatives 1 and 
2, the semi-express service does not have any boardings. As in Alternatives 1 and 2, 
Framingham station attracts the largest number of travellers. The Salem End Rd. station 
attracts a large number of boardings because of its proximity to Route 9 and accessibility 
to parts of Framingham and Sudbury. Northboro Rd. is somewhat analogous to the 
Westborough station in the first two alternatives in its location, which is directly accessible 
from 1-495. 


Alternative 4 - Alternative 4 consists solely of express service on the Marlborough branch 
overlaid on existing local Framingham service. The Marlborough branch has aheadway 
of 30 minutes and the same station stops as in Alternative 3. Private express bus service 
to Marlborough is dropped. The 30 minute express rail service attracts more travellers 
to the Marlborough branch than service in Alternative 3; some of these added trips are 
diverted from the Fitchburg Line and some are due to higher transit mode shares. 
Framingham station boardings are higher than in Alternative 3 because they include a 
number of travellers who were using the Milford branch in that alternative. 


The figures in Table 5-3 imply that a substantial demand for service to Boston from the 
Study area exists in 2010. As specified in the travel demand mode! set, the rail mode is 
campetitive with auto in terms of both travel time and cost. This is largely due to the 
heavy congestion forecast for Route 9 and the Massachusetts Turnpike, which are the 
major highway access paths from the study area to Downtown Boston, and to the 
increasingly constrained, hence costly, downtown parking. These conditions, combined 
with ample parking at rail stations, underlie the rail ridership projections. The rail 
boardings are not unreasonably high when compared to certain existing station 
boardings. Boardings at the Providence station on the Attleboro Line, for example, were — 
666 in the May, 1989 MBTA audit, yet Providence had only about three-fifths the number 
of work trips to Boston that Worcester had in 1980. 


Mode Shares 


Transit mode shares of work trips to Boston fram communities in the market area reflect 
the impact of 2010 traffic congestion on access routes to Downtown Boston and high 
Bosion parking costs. Worcester’s transit mode share in the first two alternatives is 
approximately 60%, Shrewsbury’s is 55% and Ashland’s is approximately 53%. These 
percentages may appear to be very high, but it is important to remember that these splits 
reflect the percentage of work trips to the Boston CBD taking transit, not the total work 
trip made splits for these communities. Even in 1980, the U.S. Census showed many 
cities and towns on rail lines as having transit shares similar to these. For example, . 
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Concord’s transit mode share of work trips to Boston was 56% in 1980, Ayer’s was 50% 
and Franklin's was 65%. — _ 


Station Access Modes 


Table .5-5 breaks down total person trip boardings at each station in each alternative by 

station access mode. Walk, kiss & ride and park & ride are included. Feeder bus service 

to proposed rail station in Worcester was included in the model, but because of station 

parking availability and transit user resistance to having to transfer between transit lines, 

these services were not projected to attract any users. It is possible that in reality these 

feeder routes would attract some very modest ridership, but not enough to justify the 
service. 


As shown in Table 5-5, a very small number of people are expected to walk to the 
proposed stations. The station markets are spread over several communities in most 
cases and surveys have shown that people will not usually walk more than half a mile to 
reach a rail station. Additionally, many of the proposed stations are in sparsely populated 
areas, such as those in North Grafton and Holliston. The Worcester station is located 
near downtown Worcester but is not easy to walk to from most parts of the city. 


The demand model set does not distinguish park & ride from kiss & ride travellers. 
However, recent surveys of Boston area commuter rail stations show that approximately 
eight percent of rail riders reach rail stations via the kiss & ride mode. This eight percent 
Is assumed to hold true for the proposed stations in order to estimate parking demand 
under each of the alternatives. In reality, every station is different in this way and the 
actual proportion depends on the station location and parking availability. A vehicle 
occupancy rate of 1.12 persons per auto is assumed, along with a ten percent daily 
parking space turnover rate. The latter refers to the number of parking spaces which 
become free and can be used by more than one rail rider over the course of a day. This 
is consistent with the finding that about ten percent of commuter rail trips are for shopping 
or other non-work purposes. Combining all these assumptions produces estimates cf 
daily parking demand at each proposed rail station in each alternative. 
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FIGURE 5-1 


MPO Coramuter Source. 
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TABLE 5-2 


80 . 


cst. iso? ssl. 20735 
=St. 1957 Est. 2070 Work Trins Work 7 TIDS 
City/Town ropuration Population to Downlown = 1a Downtown 
Framingham 53800 65100 2540 «S710 
Sudbury - 14720 14099 790 2590 
Ashiand 11200 14000 170 230 
Holliston 12250 74000 300 440 
Medway $500 708710 210 530 
Mendon 3530 4159 30 49 
Hopedale 2930 4050 20 30 
Mitford ™~ 24280 24480 320 430 
Hopkinion ...... 8700 S400 210 310 
Southborough 6430 7700 210 559 
Marlborough 31150 35250 360 579 
Hudson 17700 18250 100 150 
Serlin 2230 2250 40 50 
Northborough 11340 11620 120 170 
Westborough 13100 13600 290 370 
Usion 4300 4910 30 40 
Northbridas 12450 12750 29 39 
Grafion 11900 13520 30 50 
ohrewsbury 22590 23120 169 250 
Boylston 3540 ~" 3630 20 30 
W, Soylston 6030 S560 10 10 
Worcester 166000 170900 780 1030 
Millbury 11820 11460 39 4 
Suton 6600 E350 30 50 
Oxford 12370 129360 50 518) 
Auburn 14400 14400 30 80 
Leicester 9650 10090 40 60 
Paxton 3830 3820 20 20 
— Holden 13770 14030 20 30 
spencer 11500 12480 50 
Charlton 8300 42320 20 30 
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Slaton 


Framingnam 
Ashland 
Westborough 
North Grafion 
Worcesier 


Framingham 


Salem end Rad. 
Caldiomia Ave. 


Main St. 
Northbora Rd. 


East Holliston 
Holliston 
Milord 

Rail Subtotal” 
Bus Subtotal 


TOTAL” 


TABLE 5-3 


TOTAL RAIL AND BUS BOARDINGS 


Daily inDound Person Trips 


3us Alt 1 Alt 2 Alt 3 Alt 4 
Alt 2510 2010 2010 2010 
1230 1230. 
630 360 
020 920 
120 120 
880 880 
1320 1620 
510 820 
550 550 
180 180 
580 730 
430 469 
120 150 
180 130 
0 2550 3020 2040 2280 
1530 40 40 O50 — O59 
1530 2590 3060 3860 3230 


"Framingham Station excluded 


Origin 


Worcester 
Grefon 


Shrewsbury/ 
Westborough 


Marlborough/ 
Southbore 


Medway? 
Medfield 


S38 Subtotal 


TABLE 5-4. 


BUS BOARDINGS 


Daily Inbound Person Trips 


Sus All A 1 Alt 2 
2070 OTD 2010 
210 0 0 
270 0 0 
310 0 0 


40 40 40 


1530 40 40 


NA 


40 


NA 
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CHAPTER 6 


OPERATIONAL ISSUES 


6.1 OPERATING SPEEDS 
Alternative 1 - Worcester Service 


The addition of commuter service to Worcester would add approximately 22.9 miles to the 
current Framingham service route. This trackage is part of Conrail’s main freight line to 
the Boston area from the rest of their system, connecting at Selkirk Yard (Albany, N.Y.}. 
As such, it is a well maintained, centralized traffic control signalled line. The current speed 
for freight is 50 miles per hour. The line also hosts six Amtrak intercity passenger trains, 
for which the maximum speed is 60 miles per hour. There are some speed restrictions 
on the line due to curvature, special features such as bridges or urban areas. Leaving 
Framingham station there is a 30 mph restriction for two-tenths of a mile, followed by 1.45 


miles of 50 mph. The next 12:9 miles are at the maximum 60 miles per hour, then a 55 


mph section of 0.6 miles with 60 resuming for 5.4 miles. As the Worcester area is entered 
a 50 mph limit ts encountered for 1.8 miles, followed by about 0.3 miles of 25 mph in the 
immediate Worcester Yard and Amtrak station area. (Refer to Figure 6-1 for speed profile) 


Alternative 2 - Worcester and Milford Service 


The Worcester portion of this alternative remains the same as Alternative 1 (Worcester 
only). The Milford service replaces the peak period portion of the current Framingham 


service and will provide local service in the Framingham-Boston corridor. 


Milford Branch 


The addition of service to Milford would add approximately 12.3 miles to the existing 
Framingham line. This line is currentiy a Conrail freight branch and receives little service 
beyond Framingham proper; material comprising chemicals and solvents is a major 
product on this portion of the line. The recently closed General Motors automobile 
assembly plant is located on this branch in Framingham. Beyond the auto plant, service 
has been on an as-needed basis only. Consequently, speeds are relatively low, 25 mph 
for freight. The last 5.3 mies of the route into Milford has been out of service for a 
number of years. Of the last 5.3 miles, the first 2.8 miles of track remains in place, but 
beyond that no trackage remains. Operating speeds for passenger service over. this line 
were therefore based on reconstructed trackage built to passenger standards. No signal 
system currently exists on the line, but a signal system was assumed for the development 
of service speeds. 


Alternative 3 - Marlborough and Milford Service 


This alternative utilizes both branch lines - Milford and Marlborough - to extend the service 
area of the Framingham Line. The two lines are faiwly well separated, and therefore can 
serve diferent potential market areas. A plan for the coordinated operation of the two 
lines js the basis of this alternative. Alternating express and local trains on each line will 


constitute the peak period service. 
Milford Branch 


Operating speeds would be the same as described under Alternative 2. (Refer to figure 
6-2 for Speed Profile) 


Marlborough Branch 


The service to Marlborough would utilize a 10.4 mile long portion of a Conrail branch line 
currently aperated for 25 mph freight service. This service is provided by a Iccal train 
originating daily at Framingham Yard. LPG gas is a major product on this line. This 
commodity factor results in a line in better condition than might otherwise be expected 
from 25 mph track. Conrail is currently replacing ties and exploring the possibility of 
increasing clearances on this line to permit passage of automobile rack cars. Should this 
relatively premium, time-sensitive traffic be added, it is likely that speed limits would be 
increased. For the purpose of schedule development, it is assumed that the line will be 
rehabilitated to passenger standards with maximum speeds of 60 miles per hour. 


Alternative 4 - Marlborough Service 


Operating speeds would be the same as the Marlborough portion of Alternative 3. (Refer 
to Figure 6-3 for Speed Profite) 7 


6.2 SCHEDULING REQUIREMENTS 


The running times from Framingham to Worcester, Milford and Marlborough were 
simulated using a Train Performance Calculator (TPC). This tool can recreate the optimal 
running times for a train based on the physical conditions of the trackage, speed 
restrictions, equipment characteristics and train sizes. An allowance is made in the TPC 
for station stops and the required acceleration and deceleration. The running times for 
Framingham-Boston were estimated using current MBTA and Amtrak schedules. Local 
running times between Framingham and Boston are 45 to 50 minutes. Express times are 
approximately 35 minutes. 


Alternative 1 - Worcester Service 


For this study, the TPC simulated typical MBTA locomotive and equipment sets over the 
Conrail line. Station stops were included at Ashland, Westborough, and North Grafton as 
well as the 6nd points. The running time between stations is shown in Table 6-4. 


This line has recently been reduced from double track to single (west of CP 33) with the 
retired line to be removed for much of the distance. A short portion of the former second 
main liné remains in place in the Worcester area as a non-controlled siding for industrial 
and freight yard access. The new commuter train service will require the addition of a 
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controlled passing siding to maintain scheduling flexibility. 


Under Alternative 1, trains originating in Worcester during the morning peak period, or 
destined there during the evening peak period, will run local between Worcester and 
Framingham making intermediate stops in Grafton, Westboro and Ashland, and will run 
express between Framingham and Back Bay Station, making no station stops. Local 
service from Framingham to Boston will continue on the current pattern. The resulting 
time for a Worcester-Boston trip is 67 minutes. 


Off peak schedules are operated from Worcester through Framingham on a local basis. 
Service levels at Frarningham are essentially unchanged. The late night Worcester to 
Boston train included in the off peak schedule could also serve Boston area patrons of 
Centrum performances, The resulting time for an off peak Worcester to Boston local trip 
iS approximately 82 minutes. 


Train service to Boston is structured so that all current arrival markets are served. Trains 
from both Worcester express and Framingham local services are scheduled to arrive on 
about thirty minute headways during the morning peak period {i.e. seven o’clock to nine 
o'clock). Similarly, during the afternoon peak {i.e. four to six o'clock) half hour headways 
are planned for both express trains to Worcester and locals to Framingham. Table 6-5 
contains a weekday schedule for this service. 


Alternative 2 - Worcester and Milford Service 


The TPC simulated operation over the Milford branch line as expected to be 
reconstructed. Station stops were tncluded at East Holliston and Holliston as well as the 
end points. The running time between stations is shown.in Table 6-4. 


In order to match service requirements with demand, Milford trains were assumed to 
replace current Framingham trains during the peak period. As with Alternative 1, half hour 
service to/from Boston is scheduled during peak pericds for each branch. Trains 
originating in Worcester during the morning peak, or destined there in the evening run 
express between Framingham and Back Bay station making no station stops. Local 
service will operate from Milford on the current Framingham pattern. The resulting time 
for a Milford-Boston trip is 75 minutes. Off peak schedules are operated from Worcester 
through Framingham on a local basis. Off peak service fram Framingham to Milford 
would comprise a shuttle service scheduled to coordinate meets with Worcester trains. 
Service levels at Framingham are essentially unchanged. The proposed dally s schedule 
for this alternative !s presented in Table 6-6. 


Alternative 3 - Marlborough and Milford Service 


The schedule for this alternative is shown in Table 6-7. Details of the Milford and 
Marlborough portions are as follows: 


‘Milford Branch 


This service is coordinated with service to Marlborough. During peak periods a through 
train from Milford will operate to Boston on half hour headways. The trains will alternate 
between running local from Framingham to Back Bay and running express. When the 
Milford Line is operating as express the Marlborough will be local and vice versa. All 
trains will run local between Framingham and Milford. Local running time between Milford 
and Boston would be approximately 75 minutes, while express time would be one hour. 
lt would be possibile to transfer at Framingham for the express from Marlborough and 
vice-versa. 


As with Alternative 2, shuttle service will be operated to/from Milford during the off-peak. 
Mariborough Branch 


This service is complementary to the Milford portion previously described during peak 
periods. When expresses serve Milford, locals will serve Marlborough. Stops on the 
Marlborough Branch were assumed at Salem End Road and California Avenue in 
Framingham, as well as Main St. and 1-495 (near Marlborough) in Southborough. The 
running times between Marlborough and Boston for locals and expresses are about 73 
minutes and 58 minutes respectively. Unlike Milford, it is proposed that local service be 
provided to Mariborough during off peak hours. 


Alternative 4 - Marlborough Service 


To be competitive with other modes, peak period service to/from Marlborough would be 
express between Framingham and Back Bay. Run times for express service would be 
about 58 minutes. Peak period headways would be 30 minutes. The current half hour 
local service between Framingham and Boston would continue under this alternative. 
The proposed schedule is shown in Table 6-8. 


6.3 LAYOVER FACILITIES 
Alternative 1 - Worcester Service 


some provision for the overnight storage of train sets in Worcester will.be necessary. 
Four sets of equipment are required for the early service on the Worcester trains. These 
train sets would be in position at Worcester fram the previous evening’s schedule. The 
layover facility would need to be equipped for light cleaning. It must be equipped with 
Station power connections so that temperature of the equipment can be maintained 
without running the locomotive’s headend power. Currently, no equipment is stored in 
the Framingham service, the operating pattern provides for all equipment to cycle back 
to Boston for the night and be positioned at Framingham in the morning. The additional 
distance and time required for this type of operation at Worcester makes this an 
undesirable option. 
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There are currently no suitable existing facilities in the Worcester area. Several sites are, 
however, available for the construction of such facilities both in Worcester proper and 
along the route from Framingham. One possible site is an unused industrial yard area in 
Westborough. Another is at the current Worcester passenger station where an unused 
former main track parallels the station track. This track could be developed as a Jayover 
facility, however it would necessitate the storage of the four train sets in end to end 
fashion. Such storage carries the risk of operational delays if one train set cannot be 
moved readily. The trackage available is connected at both ends which reduces the 
severity of such possible delay. There are other sites in the Worcester area on both 
Conrail and Providence. and Worcester property which could be acceptable for 
development as layover facilities.. Many of the Worcester sites have the advantage of 
being located away from residential areas in areas of current industrial or railroad use, 
reducing the potential for noise problems. 


Wherever the layover facility is located, it should be a more efficient method of operation 
than returning the trains to Boston each evening and positioning them again in the 
morning. The savings in train miles and in crew time should yield returns sufficient to pay 
for the layover facility. , 


Alternative 2 - Worcester and Milford 


Layover facilities will be required for overnight storage of equipment in both Worcester and 
Milford. As with Alternative 1, four sets of equipment are required for early service on 
Worcester trains. Similarly, provisions for overnight storage of four trains will be required 
on the Milford line. A good potential location for this layover extends form South Street 
in Holliston, southward along the tracks, to the New England Power Company easement 
in Milford. 


Alternative 3 - Marlborough and Milford Service 


Layover facilities will be required in both Marlborough and Milford for overnight storage 
of the eight train sets needed for early morning service to Boston. 


Alternative 4 - Marlborough Service 


As with the other alternatives, a layover facility accommodating four train sets will be 
required in Marlborough. This layover facility might be installed at the end of the line, 
extending westward from the Northborough Road Station site. 


6.4 SERVICE PROVISION AND MANAGEMENT 


Currently, providing peak service from Framingham to Boston requires 22 operational 
single-level coaches in four train sets (i.e., two five-car and two six car consists). MBTA 
has indicated its preference for using bi-level coaches for the extensions. The MBTA nas 
a choice of continuing to use the existing 22 single-level coaches in combination with new 
biJevels or to purchase all bi-levels and use the single-levels on other commuter tines. 
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While the capital and operating costs would differ if a mix of single- and bi-level cars were 
used, the relative differences between alternatives would not be affected by assuming all 
bi-levels. This occurs because the current Framingham local service forms the base upon 
which the additional service offerings which define the four rail alternatives are overlaid. 


Although the 75% greater capacity of bi-levels (175 passengers vs. 100 for single levels) 
would. warrant reductions in consist length if operated today, it is very likely that the 
anticipated growth itn Framingham station boardings, offset by some diversion to express 
trips, would warrant more capacity in the 2010 horizon year. For simplicity sake, and 
since the focus of this study is on the relative merits of the alternative rail investments, an 
equivalent number of bi-level cars is assumed for the baseline Framingham local service. 


Using the travel demand forecasts in Chapter 5, and cluster time arrival distributions, the 
consist requirements for the operating schedules depicted in Tables 6-5 through 6-8 can 
be derived. Table 6-9 presents the estimated locomotive, control car‘and trailer car 
- requirements by alternative. The table comprises three sets of entries, i.e. new service 
requirements, Framingham service adjustments and net additional requirements. New 

service requirements comprise the additional equipment needed, above and beyond that 
required to operate the baseline level of Framingham service defined above. 


It is expected that operating a new express service (whether to Worcester, Milford or 
Marlborough), which stops in Framingham, would divert a significant number of riders who 
previously took the local to the new express, since it offers a 15 minute travel time 
advantage at no increased cost. 


Also, the coupling of Milford local trains in alternatives 2 and 3 to Worcester and 
Marlborough express services would serve all the same stations served by the current 
Framingham local, but would add new stops in Holliston and Milford. Hence, the existing 
Framingham local service would become redundant. To afford a fair and realistic 
comparison of the alternatives’ cost, ridership and environmental consequences, it is 
appropriate that two conditions be met: First, each alternative must offer comparable 
service frequencies to key destinations such as Framingham and South Station. Second, 
the frequency of service offered should not exceed either the effective capacity of the 
Framingham-South Station line or the level of service for which demand is anticipated to 
exist. 


For these reasons, a limit of four trains per hour (two each for two lines) was assumed 
at Framingham and South Station. With this limit and the comparable levels of service 
criterion, it is appropriate to eliminate the Framingham local service in favor of Milford local 
service in Alternative 2 and in aiternating the Milford/Marlborough local service in 
Alternative 3. 


‘Hence, the Framingham service adjustments in Table 6-9 reflect a reduction in coaches 


only for alternatives 1 and 4, whereas reductions in both locomotives and coaches (entire 
train sets) are indicated for alternatives 2 and 3. 
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The resultant net additional requirements portion of Table 6-9 simply reflects the difference 
after netting out the Framingham reductions. These net additional rolling stock 
requirements are carried forward in the capital investment requirements as well as the — 
cost effectiveness results presented in Chapter 8. | 


6.5 WORCESTER - BOSTON CAPACITY ANALYSIS 


Using a stringline chart containing the proposed MBTA trains, AMTRAK trains and 
CONRAIL’s freight trains a capacity analysis of the rail line between Worcester and Boston 
was made: TPC simulations were also used to pinpoint the Ideal locations for the passing 
sidings on the Milford and Marlborough lines. The conclusions of these analyses are as 
follows: : 


The few added trains between Framingham and South Station would not cause any 
Capacity constraints in this segment of line nor change any freight windows 
provided that midday storage of trains is not required at Milford, Marlborough or 
Worcester. If midday storage is required at the outer paints, freight windows would 
be changed, and it is recommended that full reserve running capability be installed 
between Boston and Framingham by completing the link between CP171 and 
Framingham on Track 1 to compensate for the reduced capacity. 


Between Worcester and Framingham, rather than construct a passing siding at 
North Grafton as originally planned, the siding (or maintrack) should instead be 
placed between MP 40.3 and Worcester if only peak hour trains are operated to 
Worcester. If off-peak service is operated as well, double track with reverse 
running should be restored between CP 33 and Worcester because 44 trains per 
day would be operating in this link. 


Taking the added Framingham trains in isclation without considering growth on 
other lines (except the Old Colony), there would be capacity in South Station to 
handle the added Framingham line trains. If there is growth on other lines also, 
whether capacity exists for them depends upon the proposed schedules. 


The ideal location for the sidings on the Milford and the Marlborough ltnes would 
place the east end of the sidings 12 minutes from Framingham on both lines and 
the west end of the sidings 8 minutes from Milford and Marlborough. On the 
Milford line, this would ideally place the siding between MP6 and 8. On the 
Marlborough line, the siding would be ideally located between a point 2.5 miles 
west from the junction at Framingham Center to Oak Hill Road. The California 
Avenue station may or may not be in these siding limits depending upon the final 
station location. If the sidings can not be placed in the ideal location, the 
achievable headways will be increased 2 minutes for each minute the siding is 
located from the ideal location. 


FIGURE 6-1, SPEED PROFILE. 
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CHAPTER 7 | 
ENVIRONMENTAL ISSUES - 


7.1 WATER RESOURCES/BIOLOGICAL RESOURCES 


This section inventories the wetland and biological resources associated with the 
proposed extensions, discuss these resources in greater detail for the preferred station 
sites, and outlines the regulatory framework applicable to the proposed project. 


Natural Resources at Station Sites 


The natural resources associated with the proposed station sites are summarized in Tabte 
/-1, according to their location along each of the extensions. Each station location was 
evaluated with respect to wetland, floodplain and aquifer areas, water quality standards, 
and the presence of rare or endangered wetland wildlife species. The following 
procedures were utilized to evaluate each of these parameters. 


Wetlands. Each station site under consideration was inspected in the field to 
determine whether or not wetland resource areas were present. Wetland 
boundaries were approximated based primarily on vegetative criteria. Where 
appropriate, the hydrologic setting and soil characteristics of identified wetland 
areas were also recorded. Table 7-1 identifies those station sites which contain or 
are tocated within 100 feet of wetland resource areas. 


. Floodplains. Floodplain areas (e.g., the 100-year Fload Zone) were identified on 
designated station sites based on review of Federal Emergency Management 
Agency (FEMA) maps. Table 7-1 lists those sites which contain floodplains as 
mapped oy FEMA. 


Aquifer Areas. Station site location within a known aquifer area was determined 
based on interviews with local officials and review of local aquifer or water supply 
protection maps. Those towns having local aquifer protection bylaws are indicated 
In Table 7-1 according to station locations. 


Water Quality Standards. Standards for the water quality of the major drainage 
pasins in the Commonwealth have been cetermined by the Department of 
Environmental Protection (DEP). Table 7-1 lists the designated water quality 
standards applicable to each station site based on its drainage basin location. 


Rare or Endangered Wetland and Wildlife Species. The existence of known rare 
or endangered wetland wildlife species within, or in proximity to, each station site 


was determined based on review of the Atlas of Estimated Habitats of State-Listed 


Rare Wetlands Wildlife (Massachusetts Natural Heritage and Endangered Species 
Program, 1989}. 


Wetlands and Floodplains at Preferred Sites 


Portions of the proposed rail extensions and associated station sites are located in 
proximity to a variety of wetland resource areas. These areas include marshes, swamps, 
water bodies/waterways, and lands subject to flooding. Figures F-1 through F-17 in 
Appendix F approximate these resource areas in relation to the proposed rail extensions 
and station sites, based on the National Wetlands Inventory maps prepared by the U.S. 
Fish and Wildlife Service for the project areas. A legend explaining the abbreviated 
wetland community classifications used in each of these Figures is shown on Figure F- 
1. | | 


Figures 4-1 through 4-20 for preterred sites and Figures. Aa-1 through Aa-25 for alternate 
sites provide a better approximation of the extent of wetland areas where identified in the 
field for each station location. The sites presented in Chapter 4 have been designated as 
“preferred” based on iocation, size, community, access, and cost considerations. The 
following sections of this report summarize the wetland and floodplain considerations 
associated with these preferred sites for each extension. 


WORCESTER EXTENSION 


Ashland - Howe Street. As shown on Figure 4-2, the Sudbury River flows north of the 
existing parking lot. Vegetated wetlands associated with the River are not extensive 
adjacent to the area currently designated for commuter parking. However, wetland areas 
located in the northeasterly portions of the site could pose a constraint to parking lot 
expansion. Areview shows thatthe 100-year floodptain associated with the Sudbury River 
encroaches upon the northern sections of the site. 


Westborough - Fruit Street. This site is also located in direct proximity to the Sudbury 
River. Two distinct wetland areas were identified within 100 feet of this station location. 
As shown on Figure 4-4, the first area is an intermittent stream at the western.edge of 
the site, which drains to the River, with an associated bordering vegetated wetland. The 
second area to.the east of the site is more extensive, and consists of a wooded swamp 
associated with an unnamed stream which is also tributary to the Sudbury River. It is 
possible that the presence of these wetland areas would pose a constraint to constructing 
a 1000 parking space commuter parking lot on this site. A review of FEMA maps 
Indicates that the 100-year floodplain associated with the Sudbury. River is mapped 
extensively within the boundaries of this preferred site. — 


i 
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Grafton - Pine Street. This site contains an intermittent stream and pond which drain in 
a southerly direction, forming the headwaters of Axtell Brook in the Blackstone River 
watershed. The approximate boundary of wooded swamp associated with this system 
is approximated on Figure 4-6. As currently proposed, construction of the platform and 
parking lot would fall within 100 feet of this wetland area. The FEMA maps for the Town 
of Grafton do not identify the 100-year floodplain in the vicinity of the Pine Street site. 


Worcester - Amtrak Station. The existing Amtrak station consists entirely of upland area. 
In addition, it is not located within 100 feet of a wetland resource area. No 100-year 
floodplain areas are indicated on the FEMA maps for the City of Worcester in the vicinity 
of the Amtrak Station. 


MILFORD EXTENSION 


Holliston - Lowland Street. This preferred site is undeveloped and occupied by an open 
field. As shown on Figure 4-10, the southwestern border of the site would appear to 
coincide with the outermost boundary of bordering vegetated wetlands based on paced 
measurements to known ground features. At the very least, the site is located within the 
100-foot wetland buffer zone. The FEMA maps for the Town of Holliston do not show any 
portion of the site within the 100-year floodplain. 


Milford - Webber’s Lumber Yard. The majority of this preferred site is occupied by the 
Webber Lumber Yard, whereas the remaining portion of the property is undeveloped. 
It would appear that bordering vegetated wetlands are restricted to the northeasternmost 
portion of the site, as shown on Figure 4-12. This site is not included in the 100-year 
floodplain as shown on the FEMA maps for Milford. 


MARLBOROUGH EXTENSION 


Framingham - Salem End Road. This site, currently utilized by Salem State College for 
Student parking, does not contain any wetland resource areas. It is possible, however, 
that portions of the site are located within 100 feet of Baiting Brook which flows southeast 
of the site. The FEMA maps for the City of Framingham do not designate any portion of 
this site as part of the 100-year floodplain. 


Framingham - California Avenue. This preferred site is located in an industrial park, and 
iS partially occupied by a Westinghouse facility, consisting of a building and parking area. 
The water table is at or near the ground surface on the remaining portion of the property, 
perhaps due to past grading activities. As approximated on Figure 4.16, a marsh is 
located in the east central portion of the property. The location of this wetland with 


respect to the site boundaries is likely to restrict the extent of site development. This site 
iS not included in the 100-year floodplain as shown on the FEMA maps for Framingham. 


Southborough - Southborough Genter. This preferred site is located at Southborough 
Center near Route 30. Wetlands in the form of a culverted stream are present on the 
Station site, as depicted in Figure 4-18. The jocation of this wetland with respect to the 
site boundaries is likely to restrict the extent of site development. This site is not included 
in the 100 year floodplain as shown on the FEMA maps for Southborough. 


2outhborough - Northboro Road. This site is currently vacant and is crossed by several 
large power lines. Wetland resources are limited to two small marsh areas associated 
with trackside.drainage ditches. It is likely that the channels are hydrologically connected 
to a drainage system which flows southeasterly of the site and adjacent to the Hultman 
Aqueduct. The approximate boundaries of these areas are shown on Figure 4-20. It 
does not appear that the presence of these wetland areas will pose a severe constraint 
to site development. The FEMA maps for the Town of Southborough do not show any 
portion of the site within the 100-year floodplain. 


Water Quality and Biological Resources 


The three rail line extensions and accompanying preferred sites are located within the 
Concord River (Sudbury/Assabet Rivers), the Blackstone River (Middle River} and the 
Charles River drainage basins. As noted in Table 7-1, these waterways are designated 
eliher Class "A" or Class "B" waterways, in accordance with the DEP - Division of Water 
Pollution Control ("DWPC") classification scheme. These categories are determined by 
the most sensitive uses these waterways are intended to provide or protect. According 


to the Massachusetts Surface Water Quality Standards [810 CMR 4.04(3)], these — 


classifications aiso include anti-degradation provisions for low-flow waters, and are defined 
as follows: 


"Class A- Waters assigned to this class are designated for use as a Source 
of public [drinking] water supply". 


"Glass -B - Waters assigned to this class are designated for the uses of 
protecton and propagation of fish, other aquatic life and wildlife, and for 
primary and secondary contact recreation". , 


Table 7-1 denotes the specific designated uses for those waterways located either 
immediately adjacent to or within the drainage area of the sites. The following sections 
of this report. discuss the water quality and biological resources of the preferred sites 
and associated rail ines. 


a 


WORCESTER EXTENSION 


The preferred station sites in Ashland (Howe Street) and Westborough (Fruit Street) are 
located in close proximity to the Sudbury River. Designated uses of the surface waters 
in the River are seasonal cold water fisheries (e.g, brown and brook trout} and 
primary/secondary contact recreation, including swimming and boating. 


The Pine Street (Grafton) and Amtrak Station (Worcester) preferred sites are located 
within the Blackstone River drainage basin, but not immediately adjacent to the River. 
In both cases, surface runoff from the sites flows overland a considerable distance prior 
to reaching the Blackstone River. The designated uses of the River, its tributaries and 
associated wetlands are warmwater fisheries (e.g., small and large mouth bass) and 
primary /secondary contact recreation. 


In order to preserve the quality and intended uses of these surface waters, the project 
should be designed to prevent adverse water quality impacts. This goal can be achieved 
by developing a final project design which provides controls on the quality of runoff from 
station sites and the upgraded rail lines, addresses rail line maintenance {e.g., use of 
pesticides) and prevents erosion/sedimentation. 


With respect to wildlife habitat, it is expected that the area encompassed by the Worcester 
Extension supports a population representative of the region and its relatively urbanized 
environment. According to the 1989 Atlas of Estimated Habitats of State-Listed Rare 
Wetlands Wildliie (Massachusetts Natural Heritage Program, 1989}, no endangered or 
threatened species, nor any ecologically significant natural communities, occur along the 
proposed extension or within any of the preferred station sites. It should be nected, 
however, that the proposed Route 85 site in Southborough (non-preferred) is focated 
immediately adjacent to a designated habitat for rare/endangered wetlands wildlife. 


MILFORD EXTENSION 


Along the Milford Extension, the Lowland Street (Holliston) and Webber’s Lumber Yard 
(Milford) preferred sites are located within the Charles River drainage basin. However, 
these sites are not situated in close proximity to the River; runoff from these areas first 
enters tributaries of the River. The designated uses of the surface waters of this section 
of the Charles River, its tributaries and associated wetlands includes 
preservation/protection of aquatic life, seasonal warmwater/coldwater fisheries and 
primary/secondary contact recreation. As noted previously, the final design and 
operation plan for cornmuter parking lots/rail line extension should include measures to 
prevent deterioration of these standards. 


Regarding wildlife habitat, it is expected that the general project area supports a 


population typical of the.region. However, inspection of the Atlas of Estimated Habitats 
of State-Listed Rare Wetlands Wildlife, indicates that the segment of the propased 
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extension north of Holliston Center, including the non-preferred Parker Snacks site, as 
well as Cedar Swamp Pond (Milford Center), are identified habitats for rare/endangered 
wetlands wildlife. The remaining station sites and rail line do not support any threatened 
species, nor any ecologically significant natural communities. 


MARLBOROUGH EXTENSION 


The Marlborough Extension and identified preferred sites (Salem End Road, California 
Avenue - Framingham, Northboro Road -Southborough) are located within the Assabet 
River (Concord River) drainage basin. These sites are situated in relatively close proximity 
to the Sudbury Reservoirs which are designated as Class: A public drinking water 
supplies. 


In order to preserve the designated classification of these surface waters, the project 
should not create adverse impacts to the water quality of these water bodies/waterways. 
As noted with the Worcester and Milford Extensions, this includes the development of a 
final project design which provides controls on the quality of runoff from. station 
sites /upgraded rail line, addresses rail line maintenance (e.g., use of pesticides) and 
prevents erosion/sedimentation. 


With respect to wildlife habitat, it is expected that the project area supports a regionally 
representative wildlife population. No habitats for rare/endangered wetland wildlife are 


identified along the rail fine extension or within the preferred station sites, according to | 


the Atlas of Estimated Habitats of State-Listed Rare Wetlands Wildlife. 
Applicable Regulatory Framework 


As described in previous sections of this chapter, sensitive environmental receptors, 
panicularly wetland resource areas, are present at particular station locations, and/or 
along the proposed rail extensions. 


At the Federal level, the U.S. Army Corps of Engineers has classified "the repair, 
rehabilitation, or replacement of any previously authorized...structure or fill..." as a 
Nationwide Permit (33 CFR Part 330.5). This status allows work under certain thresholds 
in wetlands and waterways of the United States without the filing of an individual permit. 
Similarly, the Massachusetts Wetlands Protection Act (MGL Ch.131, $s:40) and 
accompanying regulations (310 CMR 10.00), provides for the "maintenance, repair and 
_ improvement of structures; including bridges and culverts...".. Under this provision [310 
CMR 10.53 (3)], these projects may be permitted by the issuing authority if the interests 
identified in the Act (e.g., wildlife habitat, public water supply) are not adversely affected. 


While. the rehabilitation of the existing rail line and accompanying drainage improvements 
may be permitted under existing state and federal standards, any new construction (@.g., 


_ Stations and boarding platforms) will be subject to local, state and federal standards. The 
laws which potentially apply to work in or near wetland and other resource areas are 
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ween. 











* summarized in Table 7-2. The regulations referenced in this table are discussed in 


greater detail below. 


WETLANDS 


U.S. Army Corps of Engineers (“‘ACOE"). Protection for wetlands at the Federal level is 
found principally in Section 404 of the Clean Water Act, as amended (1977). Under 


section 404, a permit is required from the ACOE for the placement of dredged or fil 
material in waters of the United States. In addition, under Section 10 of the Rivers and 
Harbors Act of 1899, ACOE authorization is required for the placement of structures in 
navigable waterways. 


Therefore, any activity associated with the construction of a new station site which also 
alters wetland areas requires a permit from the ACOE. With the exception of Pine Street 
and the Amtrak Station (Worcester Extension), Lowland Street (Milford Extension) and 
Salem End Road (Marlborough Extension) sites, this permit requirement could potentially 
apply to the remaining preferred sites. 


Massachusetts Wetlands Protection Act (MGL Ch.131, 5.40). Under the Act, freshwater 


wetlands are defined as wet meadows, marshes, swamps, and bogs which border water 
bodies; the land under any water bodies/waterways; the bank(s) of any water bodies; and 
lands subject to flooding. Permits are required for any activity that involves filling, 
dredging, removing or altering any bank, marsh, meadow, swamp, bog, creek, river, 
stream, pond or lake. Permits are also required for any of these activities within +00 feet 
of these areas and on lands subject to flooding. Municipal Conservation Commissions 
are empowered to enforce the Act on a local basis. 


In Considering an application (e.g., Notice of Intent) for a permit (e.g., Order of 
Conditions), the issuing authority must evaluate the impact of the proposed project on 
public and private water supply, groundwater supply, flood control, storm damage 
prevention, prevention of pollution, and protection of wildlife habitat, and protection of 
fisheries. 


Due to the presence of wetlands either on-site or within 100 feet of station sites, the Act 
will apply to activities associated with the construction of boarding platforms and 
commuter parking lots on ail of the preferred sites, except for the Amtrak otation 
(Worcester Extension). 


_ As noted earlier, the improvement of runoff quality from parking facilities located in close 


proximity to waterways /wetlands should be a design consideration under applicable water 
Quality standards. In addition, relevant wetland protection laws (especially MGL ch.131, 
S.4Q)} require consideration of both runoff quality and quantity to prevent adverse impacts 


on wetland functions, including prevention of pollution and flood control. Mitigation 


measures which could be implemented to prevent these impacts include upland detention 


‘EIS is deemed necessary, project alternatives must b evaluated, in addition to 
consideration of the National Historic Preservation Act and federal policies - 
regarding floodplains and wetlands (Executive Orders 11988 and 11990, 
respectively). 


= 


: U.S. Department of Transportation Act of 1966. This statute is applicable to any 


project which receives funding the from the U.S. Department of Transportation: 
opecifically, it is required that such projects afford Protection to significant natural 
and historic resources. 


7.6 TRAFFIC 


This section of the study report presents an evaluation of traffic related issues for each 
of the following preferred station locations: 


Ashland - Howe Street 

Westborough - Fruit Street 

Grafton - Pine Street 

Worcester - Amtrak Station 

Holliston - Lowland Street 

Milford - Webber’s Lumber Yard 
Framingham - Salem End Road 
Framingham - California Avenue 
Southborough - Southborough Center 
Southborough - Northborough Road 


These sites, previously evaluated in Section 4.3, are qualitatively assessed in terms of 
the existing roadway network serving the station, identification of critical locations, the 
anticipated daily ridership, roadway capacity and where available, traffic volumes and 
planned roadway improvements. 


Ridership projections are discussed by community under each rail alternative for all of 
the preferred station locations. The projections, as shown in the following Table, are for 
the design year 2010 and were developed by the Central Transportation Planning Staff 
(CTPS). However, minor assignment modifications were made to the ridership 
projections, based on an evaluation of Community Districts to the existing roadway 
network serving each station. | 


DAILY INBOUND PERSON-TRIPS BY COMMUNITY, YEAR 2010 











Rail Alt. 1 Rail Alt. 2 Rail Alt. 3 Rail Alt. 4 
Community (Worcester) (Worc/Milford) ({Marl/Milford) (Marlborough) 
Ashland 170 170 --- --- 
Auburn 50 40 ~~ --- 
Berlin --- --- 20 30 
Boylston : 20 20 oa --- 
Charlton 20 20 --- --- 
Framingham 940 940 1,780 1,800 
Grafton 30° 30 --- --- 
Holliston 270 260 290 270 
Hopkinton 190 190 140 180 
Hudson -—- ~~ 50 90 
Marlborough 290 290 280 330 
Millbury 20 20 --- --- 
Milford --- 150 150 --- 
Millis --- 6-310 320 --~ 
Northborough 100 100 80 90 
_ Oxford 50 50 --- ~a- 
| Sherborn 290 290 280 290 
oh ohrewsbury 120 130 --~ --- 
southborough 190 190 190 190 
spencer | 40 40 --- --- 
Sudbury --- “+. 410 420 
. Sutton . 30 30 --~ --- 
. ; Upton 30 30 30 --- 
a Westborough 210 220 210 210 
West Boylston 10 10 --- --- 
| | Worcester 710 710 --- --- 
Total 3,780 4,240 4.230 3,900 
| Ssource:. "Town of origin and mode of access for daily person-trips,” 


Worcester /Marlborough/Milford Commuter Rail Study, CTPS, October 16, 1989. 








Evaluation of Preferred Station Locations 
WORCESTER EXTENSION 


Ashland - Howe Street. This station is located on Howe Street, approximately 700 feet 
south of the Cordaville Road/Howe Street intersection and approximately one-half mile 
east of the Southborough/Ashland town line. This station will primarily serve the 
communities of Ashland, Hopkinton, Southborough and Holliston. 


Roadway Network 


Howe Street is a local roadway that travels south from Cordaville Road through Hopkinton 
state Park and continues as Wilson Street in Hopkinton. Wilson Street intersects 
‘Route 135 approximately three miles from the proposed station. Howe Street is currently 
closed to through traffic due to the reconstruction of the bridge over the railroad. 
Cordaville Road is an arterial roadway with one travel lane in each direction. To the west 
it continues as Southville Road in Southborough. Southville Road forms a four-way 
signalized intersection with Route 85 approximately 1.5 miles from the intersection of 
Cordaville Road/Howe Street. Route 85 is a north-south roadway that travels to 
southborough Center to the north and to Hopkinton Center to the south. To the east, 
Cordaville Road intersects Pleasant Street, which continues into Ashland Center 
approximately 1.5 miles from the Cardaville Road/ Howe Street intersection. 


Access from Hoiliston is via the several combinations of minor arterial roadways which 
link Holliston, Hopkinton and Ashland. The most direct route from Holliston to the 
proposed Howe Street station is via Mill Street in Holliston, which continues as 
Clinton Street in Hopkinton. Clinton Street terminates at Route 135. Cross Street 
intersects Route 135 just east of the Route 135/Clinton Street intersection and continues 
northerly into Ashland where it intersects Howe Street. 


In conclusion, local access from the communities of Ashland, Hopkinton, Holliston and 
Southborough, all af which this station would serve, is excellent. - 


Regional access to the station is provided via the Route 9/Route 85 interchange located 
approximately 3.4 miles from the proposed site. Route 9 forms interchanges with the 
Massachusetts Turnpike and 1-495, 2.5 miles to the east and 2.0 miles to the west, 
respectively. However, it is not anticipated that the riders utilizing the Howe Street station 
would use the regional highway system. The proposed station will most likely serve 
immediate communities rather than the regional area. . | 


The critical locations of the roadway network serving the station are the signalized 


intersection of Route 85/Southville Road and the unsignalized intersection. of 
Cordaville Road/High Street/ Pleasant Street. 
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from Fruit Street. However, the intersection of Fruit Street with the I-495 southbound 
ramps will require left-turn movements. 


The critical locations of the roadway network serving the Station are the unsignalized 
intersections as listed below: 


‘ Flanders Road/Connector Road 
- Computer Drive/Route 9 westbound ramps 
. Research Drive/Route 9 eastbound ramps 


Ridership Projection 
The projected daily ridership at the Fruit Street station for the year 2010 is approximately 
870 and 850 inbound person-trips for Rail Alternatives 1 and 2, respectively. The 
estimated ridership by community for each alternative is as follows: 

2010 Daily Inbound Person Trips 


Rail Alt. 1 Rail Alt. 2 


(Worcester) (Worcester /Milford) 

Marlborough 290 - 290 
Southborough 130 130 
Northborough ~~ 700 100 
Westborough 170 180 
Shrewsbury 100 100 
Upton 30 -- 

Hopkinton 50 50 
Total 870 850 


Traffic Impacts and Recommendations 


As Flanders Road west of Connector Road is a residential area, travel to the station via 
Route 9/Route 30 to Flanders Road should be avoided. Thus, it is important.that the 
Route 9 ramps at Computer and Research Drives be improved. The improvements as 
recommended should increase capacity and encourage commuters to utilize the 
Connector Road/Flanders Road route. 


Grafton - Pine Street. This site in the northwestern part of Grafton on the west side of 
Pine Street. This station will prirmnarily serve the communities of Grafton, Oxford, Charlton, 
Shrewsbury and Westborough. 


Roadway Network 


Pine Street is a local roadway that forms an unsignalized intersection with Route 30 
approximately 300 feet south of the proposed station. To the north, Pine Street continues 
as Green Street in Shrewsbury. Approximately 2.5 miles from the site, Green Street 
intersects Route 20 at unsignalized intersection. Pine Street/Green Street is a narrow 
roadway with a curving alignment. It serves typically residential abutters. 


Route 30 (Westborough Road) is a two-lane state highway that travels east-west. It forms 
a J-intersection with Route 140 approximately 2 miles west of the Route 30/Pine Street 
intersection. To the east, Route 30 connects the communities of Grafton, Westborough, 
Southborough and Framingham. It continues easterly into Boston. Route 140 travels 
north-south and provides a link between Shrewsbury and Grafton. Route 140 intersects 
Route 30 approximately 2 miles from the Route 30/Pine Street intersection. 


Regional access to the site is generally good. The nearest Massachusetts Turnpike 
interchange is at Route 122, approximately 4.5 miles from the proposed station. Routes 
140, 122, and 30 would provide additional network for the station. From the neighboring 
communities, primary access to the station is anticipated by means of the state highway 
system. Access from Oxford is via I-395-to Route 20. Route 20 intersects Route 140 
north of the site in Shrewsbury. From Charlton, Route 20 to Route 140 affords the most 
direct route. Pine Street, and Route 140 to Route .30 will serve commuters from 
Shrewsbury; Route 30 will serve commuters from Westborough. 


The critical location of the roadway network serving the station is the unsignalized 
intersection of Route 30/Pine Street. The existing roadway network serving the station 
appears to be operating under capacity. 
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Ridership Projection 

The projected daily ridership at the Grafton station for the year 2010 is approximately 
160 inbound person-irips for Rail Alternatives 1 and 2. The estimated ridership by 
community for each alternative is as follows: 


—2010 Daily inbound Person Trips 


Rail Alt. 1 Rail Alt. 2 


(Worcester) (Worcester / Milford) 
Grafton 30 30 
Oxford 50 50 
Charlton 20 | 20 
Shrewsbury 20 20 
Westborough 40 40 
Total | 160 160 


Traffic Impacts and Recommendations 


It is not anticipated that the traffic generated by the station will severely impact the 
adjacent roadway network. The proposed site is located in a rural setting. Roadways 
that would serve the proposed station appear to be operating under capacity and would 
have additional capacity to future 2010 traffic generated by the station. 


Minor clearing is recommended on the north side of Route 30, along the westbound 
approach to the Route 30/Pine Street intersection, to improve sight distance for vehicles 
exiting Pine Street. 


Worcester - Amtrak Station. The existing Amtrak Station, located on Shrewsbury Street, 
east of 1-290, is the preferred site for the last station of the Worcester rail extension. The 
existing station access driveway |s located approximately 100 feet from |-290 off-ramp. 
This station will primarily serve the communities of Worcester, Boylston, West Boylston, 
sutton, Millbury, Auburn, and Spencer. 


Roadway Network 


The proposed station site is located in the downtown area of Worcester. Shrewsbury 
otreet is a major arterial that joins Route 9 approximately 1.6 miles northeast of the site. 
To the west, Shrewsbury Street travels under I-290 and terminates at the Washington 
oquare rotary. Shrewsbury Street is divided by a median island and 1s designated with 
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_ two travel lanes in each direction. There are numerous signalized intersections along 
< Shrewsbury Street; most of which have approaches consisting of two through lanes and 


an exclusive left-turn lane. Currently, Shrewsbury otreet appears to be operating under 
capacity, during. the peak hours. 


There are numerous collector roadways intersecting at Washington Square forming ¢ a 
rotary. From the rotary, Summer Street continues in a northerly direction to Route 9. 
Water Street travels southerly to tts intersection with Franklin Street. Between Franklin 
Street and Route 122, Water Street is restricted to one way northbound. There are also 
two, one way roadways which connect Worcester Center Boulevard to the rotary. 


Regional access to the site is via the numerous Interstate and State routes that serve 
Worcester. Interstate 190 provides access to the station from West Boylston. Interstate 
190 terminates in Worcester at !-290. [-290 and Route 9 will provide access to the 
communities from the east such as Boylston and Shrewsbury. The communities of 
sutton, Millbury and Auburn have easy access to downtown Worcester via I-395 which 
continues as [-290 north of the Massachusetts Turnpike. Route 9 links Spencer and other 
communities from the west to Worcester. Routes 122 and 146 will provide access from 
the communities to the southwest of Worcester. Routes 12, 70 and 122A are other State 
routes connecting Worcester to its abutting suburban communities. The Massachusetts 
Turnpike intersects 1-290 approximately six miles south of the proposed station location. 


Direct access to I-290 from the station is via the closely spaced interchanges at Central 
Street'and Route 122. Access to I-290, east or west, is most direct via Mulberry Street 
located opposite the existing Amtrak driveway. The intersection of Shrewsbury 
Street/Mulberry Street/Amtrak driveway appear to require redesign to safely 
accommodate the additional traffic generated by the expansion of the Amtrak station. 


The critical locations of the roadway network serving the station include the following: 


. Wasnington Square rotary 

. !-290/Central Street interchange 

- |-290/Route 122 interchange 

: ohrewsbury Street/South Hill Street 


. shrewsbury Street/Mulberry Street/station driveway 
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' Ridership Projection 


: The projected daily ridership at the Worcester station for the year 2010 is approximately 
’ 4 _ «.-880 inbound person-trips for. Rail Alternatives 1 and 2. The estimated ridership by 


_ community for each alternative is as follows: 
. 2010 Daily Inbound Person Trips 


Rail Alt. 1 Rail Alt. 2 











(Worcester) (Worcester/Milford) 

Bap - Worcester | #10 710 
| Boylston 20 20 

“ West Boylston 10 10 

Sutton “ 30 30 

Millbury 20 20 

Auburn 50 : 50 

Spencer 40 _40 

Total 880 880 





Traffic Impacts and Recommendations 


| 4 The roadway network serving the Worcester station will be measurably impacted by the 

sil increase in traffic resulting from the proposed station. In particular, the rotary at 
Washington Square, the signalized intersection of Shrewsbury Street/South Hill Street 
(just east of the station) and the I-290/Central Street and I|-290/Route 122 interchanges 
will require further evaluation. 





As discussed previously, the intersection of Shrewsbury Street/Mulberry Street/the station 
driveway will require improvement. Upon further study it may be necessary to install 
traffic signals. . 





MILFORD EXTENSION 


Holliston - Lowland Street. The station is located on Lowland Street approximately 650 
feet east of Woodland Street, and one mile west of the Holliston/Sherborn town line. 
The existing track has divided the abutting land uses on Lowland Street. To the west of 
the station the land use is predominantly residential (thickly settled}. To the east (on the 
northerly side) intense indusirial use has occurred. This station will primarily serve the 
communities of Holliston, Millis and Sherborn. 





Roadway Network 


The location of this station is not as desirable as other preferred stations in terms of 
regional and local access. The station will only be served by one arterial, State numbered 
* Route 16/126, and a number of collector/local distributor streets. The heavily travelled 
Route 16/126 will provide the primary link between the station and adjacent communities. 


Lowland Street can be classified as a local street with variable cross sectional width. It 
intersects Woodland Street with a narrow approach width creating an uncontrolled 
T-intersection. 


Lowland Street continues in a westerly direction intersecting Fiske Street approximately 
one-half mile east of the proposed station. Fiske Street is a collector street providing a 
link between the Town of Sherborn with the Town of Holliston business district area via 
Central Street. Central Street intersects Route 16/126 in Holliston center in a very dense 
environment. Route 16/126 is the major north-south arterial roadway in the Town of 
Holliston. Route 126 (known as Summer Street in Medway) joins Route 16 (known as 
East Main Street in Milford) approximately three miles south of the proposed site. 
Convergence of these two major routes on one arterial has resulted in peak hour 
congestion at many of the mid-segment intersecting streets. These two streets diverge 
in Holliston with Route 16 continuing to the Town of Sherborn and Route 126 maintaining 
its north-south alignment and continuing into the Town of Ashland. 


From Millis, the most direct route to the station is via Middlesex Street which continues 
as Central Street in Holliston. Bullard Street intersects Central Street and continues 
northerly to Fiske Street. There are numerous collector roadways providing a link 
between Hopkinton and Holliston. Many of these converge onto Hollis Street which 
intersects Route 16 south of Lowiand Street. 


The critical locations of the roadway network serving the station are the unsignalized 
intersections of Route 16 and Route 126, Central Street and Route 16/126, Route 16 and 
Woodland Street, and the signalized intersections of Washington Street (Route 16) and 
Concord street (Route 126), and Route 16/126 and Highland Street. 
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Ridership Projections 
The projected daily ridership at the Lowland Street station for the year 2010 is 
approximately 630 and 640 inbound person-trips for Rail Alternatives 2 and 3, respectively. 
The estimated ridership by community for each alternative is as follows: 

2010 Daily Inbound Person Trips 


Rail Alt. 2 | Rail Alt. 3 


(Worcester / Milford) (Marlborough/ Milford) 
Holliston 220 | — 250 
Millis 310 320 
Sherborn 70 70 
Hopkinton ‘ 30 oe 
Total 630 — 640 


Traffic Impacts and Recommendations 


Traffic demands placed upon the existing transportation network (i.e., Route 16/126, 
Woodland Street, Central Street) are already significant and will become heavier in the 
near future, given the expected growth. The area’s traffic problems are most evident 
during weekday peak commuting hours. Most noticeable problems envisioned for the 
study area roadways include inadequate capacity (i.e., Route 16/126) to process the 
peak commuting traffic demand and the lack of excess capacity and traffic control at 
major intersections (i.e., Route 16 and Route 126, Route 16/126 and Central Street, 
Route 16 and Woodland Street), serving the proposed station. 


Milford - Webber’s Lumber Yard. This station ts located on Route 16, approximately one- 
half mile east of Route 109. The site has excellent regional access via |-495 affording 
regional highway connection at two diamond canfigured interchanges with State Route 
16/85 approximately 1.5 miles north and State Route 109 approximately one-half mile 
south. This station will primarily serve the communities of Milford, Upton and Holliston. 


Roadway Network 


For station access Route 16 provides the primary link between local coflector/ distributor 
streets. In general, Route 16 is a two-lane facility (one lane per direction) serving both 
local and regional traffic. Route 16, in addition to providing access to adjacent 
commercial properties, is also utilized as a minor suburban artertal for north-south traffic 
between the Towns of Milford and Holliston. 
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oye-é<- The station traffic using |-495 from the south will enter the local roadway system at the 
si Es: -. Route 109 interchange and approach the site utilizing either Beaver Street to Route 16 


or continuing on Route 109 to Route 16 signalized intersection. 


ms Beaver Street is a two-lane roadway providing a direct link between Route 109 and Route 


16. Beaver Street forms a four-way unsignalized intersection with Route 16 and Granite 


Park Road approximately one-quarter mile east of the site. Granite Park Road is a newly 
constructed facility (one mile) serving the industrial park and providing direct connection. 


between Route 85 and Route 16. This roadway forms a four-way intersection with Route 


85 and Dilla Street. Currently, this intersection is under construction with an anticipation 


of additional lanes on Route 85 and the provision of a fully actuated traffic signal control. 


This intersection is approximately one-quarter mile west of |-495/Route 85 interchange 


ramps. = + 


Route 85 is an arterial roadway with one travel lane in each direction. Within the area, 
this facility has substantial continuity, connecting in a north-south direction between the 
Town of Milford and the communities of Hopkinton, Southborough and Marlborough. It 
continues south into downtown Milford as Main Street (Route 16). 


Access from the communities of Milford and Holliston is anticipated via the collector 


‘roadways feeding Route 16. From Upton, Route 140/Route 16 provides the most direct 


route to the proposed station. 
The critical locations of the roadway network serving the station are the unsignalized 
intersections of Beaver Street/Route 109, Beaver Street/Route 16/Granite Park Road, 
and the signalized intersection of Route 16 and Route 109. 

Ridership Projection 

The projected daily ridership at the Milford station for the year 2010 is approximately 220 
inbound person-trips for Rail Alternatives 2 and 3. The estimated ridership by community 
for each alternative as follows: 


2010 Daily Inbound Person Trips 


Rail Alt. 2 Rail Alt, 3 

(Worcester / Milford) (Marlborough/ Milford) 
Milford 150 ‘150 
Upton 30 | 30 
Holliston 40 40 
Total — 220 — 220 
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Traffic Impacts and Recommendations 


. Based on our understanding of current traffic patterns and the projected daily ridership 


for this station,: it appears that the roadway network system will need to be upgraded 
with a long range plan. As demonstrated, the station location has excellent regional 
access both in terms of regional interstate highway 495 and arterial State numbered 
Routes 109, 16, 85 and 140. However,. additional capacity is needed at uncontrolled 
intersections in the immediate area. ) : 


MARLBOROUGH EXTENSION 


Framingham - Salem End Road. The proposed Salem End Road station is located at 
the southeasterly corner (approximately 600 feet east) of the Salem End Road/ 
Maynard Road intersection in Framingham. Currently, this site serves as a parking facility 
for Framingham State College. it is anticipated that this station would primarily serve the 
communities of Framingham, Southborough and Sudbury under Rail Alternatives 3 and 
4. : | 


Roadway Network 


Maynard Road is a focal roadway which was divided by the construction of Route 9. In 
the vicinity of the site Maynard Road forms an unsignalized T-intersection with eastbound 
Route 9. This intersection is approximately 200 feet north of the 
Salem End Road/Maynard Road intersection. Maynard Road intersects Route 9 at a 90- 
degree angle. There are no acceleration or deceleration lanes on Route 9 at this 
intersection, hence turning movements to and from Route 9 are somewhat difficult. 


Salem End Road is an arterial roadway with one travel lane in each direction. East of 
Maynard Road, Salern End Road terminates at an unsignalized skewed intersection with 
High Street, approximately 500 feet south of Route 9. Between Route 9 and Salem 
End Road, traffic on High Street is restricted to eastbound flow only (from Route 9); 
between Salem End Road and Main Street/ Edgell Road bidirectional travel is permitted. 


The High Street/Main Street/Edgell Road intersection is currently signalized and appears 
to be operating at or over capacity during peak commuter hours. High Street terminates 
at this intersection; however, the alignment continues through the intersection as the 
Route 9 eastbound on-ramp. Edgell Road continues northerly through Framingham to 
the Framingham/Sudbury town line where it is designated as Nobscott Road in Sudbury. 
The Framingham/Sudbury town line is approximately four miles from the proposed 
Station. 


salem End Road, west of Maynard Road, continues as Oregon Street in Ashland and 


southborough. The Framingham/Ashland town line is approximately 2.5 miles from the 
proposed station. West of Maynard Road, Salem End Road forms two intersections with 
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‘oe: - -Major collector roadways in the vicinity of the site. . The intersection of 
_ Salem End Road/Winter Street is the closest signalized intersection to the site on Salem 
aénend Road. Winter Street continues southerly for approximately 71.5 miles to its intersection 


cy, « With Route 135. To the north, Winter. Street intersects eastbound Route 9. Temple Street 
- -ta.Intersects Salem End Road approximately 2,000 feet west of Winter Street. - North of 


Salem End Road, Temple Street intersects Route 9. Both the Winter Street and 
‘Temple Street: intersections with salem End Road currently appear to be at or over 
capacity. 


Generally, Route 9 will provide direct access to the station from Framingham and 
southborough. Commuters from Sudbury will utilize Edgell Road and High Street to 
access the station. It is not anticipated that users of the station: will arrive via the 
Massachusetts Tumpike or I-495, However, for the occasional riders from the 
communities to the south and west, the Massachusetts Turnpike/Route 9 interchange 
is located approximately four miles from the proposed Salem End Road siation.. 


The critical locations of the roadway network serving the station are the signalized 
Intersections as listed below: 


; = High Street/Main Street/Edgell Road 
- - Salem End Road/Winter Street 

: salem End Road/Temple Street 

—- Ridership Projection 


The projected daily ridership at the Salem End Road station for the year 2010 is 
approximately 810 and 820 inbound person trips for Rail Alternatives 3 and 4, respectively. 
The estimated ridership by community for each alternative is as follows: | 


2010 Daily Inbound Person Trips 


Rail Alt. 3 | Rail Alt. 4 
(Mariborough/ Milford) (Marlborough) — 
Sudbury 410 | 420. 
Framingham | 400 400 
2° Total | 810 820 
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Trattic Impacts and Recommendations 


The traffic generated by the proposed Salem End Road station will measurably impact 
the above listed intersections. As these intersections appear to be operating at capacity, 
a further detailed traffic study is required. 


Framingham - California Avenue. The preferred site for the West Framingham Station is 
located on California Avenue at the intersection of California Avenue/New York Avenue 
in Framingham industrial Park. The site is approximately one-half mile from the 
Framingham/Southborough town line. This station wilt primarily serve the towns of 
Framingham, Southborough and Westborough. 


Roadway Network 


California Avenue is a local roadway that serves Framingham Industrial Park. It forms 
an signalized intersection with westbound Route 9 approximately 300 feet south of the 
proposed station. A triangular island channelizes entering and exiting vehicles. To the 
north, California Avenue terminates within the Park. New York Avenue Is also a local 
roadway that serves the Park. It continues westerly from its unsignalized T-intersection 
with California Avenue into Southborough where it forms an unsignalized intersection 
with Route 30. Thus, local access to the proposed station is possible only from New 
York Avenue via Route 30. 


Regional access to the site, however, is excellent. Approximately one-quarter mile east 
of the site is the Massachusetts Turnpike/Route 9 interchange. To the west, Route 9 
intersects Route 30. This ts a complex intersection consisting of a series of ramps. In 
addition to enabling traffic to access between Route 9 and Route 30, the ramps permit 
U-turn movements for vehicles on Route 9. The only control at this intersection is a 
STOP sign for vehicles making a U-turn from the eastbound to the westbound travelway. — 
Willow Street connects Route 30 and westbound Route 9. 


This intersection is currently under construction. Improvements involve the construction 
of a grade-separated flyover and a relocated Route 30 connector overpass. Figure 7-3 
depicts both the existing and proposed roadway alignments for this intersection. 
Vehicles approaching the site from Route 9 westbound would simply turn right onto 
California Avenue. From Route 9 eastbound, access to the site is via Route 30 eastbound 
to New York Avenue. Also, eastbound travelers could utilize the U-turn lane provided at 
the entrance to the Edgewater Hills apartment complex, located approximately one mile 
east of the intersection of Route 9/ California Avenue. 


Overall, access to the site from the communities of Framingham, Southborough and 


Westborough is excellent via the Massachusetts Turnpike and numerous State highways 
that serve West Framingham. | 
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The:critical locations of the roadway network serving the California Avenue station. are 
.thesRoute: 9/Route 30 intersection, currently under construction, the unsignalized 
- intersection of Route 30/New York Avenue, and the _ Signalized intersection of 


Route: ‘9/California Avenue. | 


Ridership Projection 

The projected daily ridership at the California Avenue station for the year 2010 is 
approximately 550 inbound person trips for both Rail Alternatives 3 and 4. The estimated 
ridership by community for both Alternatives 3 and 4 are as follows: 


*: 2010 Daily inbound Person Trips 


Rail Alt. 3 Rail Alt. 4 
Framingham 340 at 340 
_ westborougn | 210 210 
Total 550 550 
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Traffic Impacts and Recommendations 


Traffic generated by the California Avenue station does not appear to significantly impact 
the critical intersections discussed above. The improvements to the Route 9/Route 30 
intersection should further facilitate access to the station. 


Southborough - Southborough Center. This station is located on Park Street in 


southborough Center approximately 500 feet south of the Route 30/Park Street 
intersection. This station is anticipated to serve only the community of Southborough. 


Roadway Network 


Park Street is a local roadway serving commercial. and industrial abutters. It is a dead- 
end:street which would be realigned.as part of the station construction. The realignment 
will begin south of Route 30 and therefore will not effect the unsignalized T-intersection 


of Park street with Route 30. 


Route 30, designated as Main Street in Southborough center, is a major arterial serving 
east-west travel demands between the greater Boston metropolitan area and Grafton. 
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This two lane arterial intersects Route 85 approximately one-third mile west of Park Street 
at a signalized intersection:: Route 85, a north-south roadway forms an interchange with 
_ .Route.9 approximately: one mile south of Route 30. As this station is expected to 

_ generally serve the community of Southborough, further discussion on regional access 


is not warranted. .The following addresses the roadway network which converges in 
Southborough center. | 


Access to Southborough center from the residential areas of the community is via a 
network of collector and local roadways that feed the arterials roadways of Routes 30 and 
85. Route 30 serves the easterly and westerly areas of Southborough and Route. 85 
serves the northerly and southerly areas. Collector roadways serving the northerly areas 
of Southborough that intersect Route 85 include Sears Road and Cross Street. 
Woodland, Richards and Mount Vickery Roads are collector roadways in south 
Southborough that contribute traffic to Route 85. Route 30 serves numerous collector 
roadways such as Sears, Deerfoot, and Parkerville Roads, and Newton and Central 
Streets. 


Overall, the local roadway network in Southborough is adequate | to serve a proposed 
station in Southborough center. 


The critical locations of the roadway network serving the station are the signalized 
intersection of Route 30/Route 85 and the unsignalized intersection of Route 30/Park 
street. 


Ridership Projection 


The projected daily ridership at the Southborough - Southborough Center station for the 
year 2010 is approximately 120 inbound person trips for Rail Alternatives 3 and 4. The 
station is anticipated to serve solely commuters from the Town of Southborough. 


Traffic Impacts and Recommendations 


lt appears that a station in Southborough center serving approximately 120 commuters 
will not severely impact the roadway network immediate to the site. However, capacity 
constraints at the intersection of Route 30/Route 85 may exist by 2010. Geometric 
improvements and an updated traffic signal controller may provide adequate operation at 
this location. 


The sight distance for motorist exiting Park Street onto Route 30 is constrained by the 
vertical alignment and parking along Route 30. Speed enforcement and elimination of 
parallel parking along the south side of Route 30 could improve the ability of motorist to 
safely exit Park Street. 
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Southborough - Northborough Road. This proposed station is located on Northborough 
Road approximately 1,000 feet west of the.I-495 overpass. It is approximately one-third 
of a mile east of the Southborough/Marlborough town line. The station would require a 
realignment of Northborough Road from the I-495 overpass to the proposed site. This 
Station will primarily serve the communities of Hudson, Marlborough, Hopkinton, Berlin, 
Northborough, and Southborough. 


Roadway Network 


The station site is located in a rural setting. at the northwest corner of the town. 
Northborough Road functions as a collector roadway; west of the site it continues into 


Northborough: where it forms an unsignalized intersection with Cedar Hill Road, 


Crane Meadow Road and D’Angelo Drive. Crane Meadow Road continues as Ames 
street north of Forest Street and intersects Route 20. Access to Route 20 from the 


Jericho Hill Road and Fisher Road are collector roadways which intersect Northborough 
Road east of |-495; they continue northerly into Marlborough center. Thus, local access 
from the communities of Southborough, Northborough and Marlborough is good. 


From the northerly communities of Hudson and Berlin, the most direct route to the station 
is via I-495 to Route 20. As discussed previously, from Route 20 there are numerous 
intersecting roadways that travel south and intersect Northborough Road. From 
Hopkinton or Westborough, Interstate 485 to Route 9/Route 30 provides the most direct 
route to the proposed station. Overall, local and regional access to the station site is 
good. 


Itis Our understanding that a new interchange at 1-495 has been approved by the Federal 
Highway Administration. This interchange, as shown in Figure 7-4, will be located 


approximately two miles north of Route 9 interchange and one mile south of Route 20 


interchange. 


The proposed design is a trumpet/half diamond interchange, with a four lane connector 
road of approximately one-third of a mile in length between the interchange and Crane 
Meadow Road. This interchange will significantly improve regional access to the 
proposed station. : 7 | 














The critical focations of the roadway network serving the station include the unsignalized 
intersections of Route 30/Northborough Road, Northborough Road/Crane Meadow 
Road/D’Angelo Drive/Cedar Hill Road, and Forest Street/Crane Meadow Road/Ames 
street, and the signalized intersection of Route 20/Ames Street. 


Ridership Projection 

The projected daily ridership at the Northborough Road station for the year 2010 is 640 
and 790 inbound person-trips for Rail Alternatives 3 and 4, respectively. The estimated 
ridership by community for each alternative is as follows: 


2010 Daily Inbound Person Trips 


Rail Alt. 3 Rail Alt. 4 

(Marlborough/ Milford) (Marlborough) 

Hudson o0 90 | 
Marlborough 280 330 
Hopkinton 140 180 
Berlin 20 30 
Northborough 80 90 
Southborough 7a 70 
Total 640 790 


Traffic Impacts and Recommendations 


Based on a review of the Maggiori Industrial Park Traffic Impact and Access Study 
prepared by HMM Associates in June 1988, tt appears that all of the critical intersections 


that-will serve the proposed Northborough Road station will operate at or over capacity 
in the near future. The study presents a series of improvement plans for most of these 
intersections. 


It is recommended that this station location be further evaluated. The study should detail 
the additional improvements for accommodations of the proposed station-generated 
traffic. 


Conclusions 


gee. This section of the report has presented an overview of the preferred station locations 

&:. - .- in terms. of traffic roadway network and access requirements. The 2010 ridership 
projections for each station location were also obtained from CTPS and assignments 
were slightly modified to reflect location of the station in terms of adjacent communities 
and the existing roadway network. Constrained intersections and roadways have been 
identified, qualitatively evaluated and further recommendations were made. 
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An evaluation of the projected ridership under each rail alternative indicates that 
Alternative 2 would benefit the greatest number of commuters. A total of 4,250 daily 
inbound commuters are estimated to utilize the Worcester and Milford rail extensions as 
proposed under Rail Alternative 2. 


Rail Alternative 3 would also benefit a more significant number of commuters than 
Alternatives 1 and 4, This alternative which recommends rail extensions to Marborough 
and Milford would serve approximately 4,230 daily inbound person-trips, approximately 
equal-to projected ridership with Rail Alternative 2. 


Of the preferred stations, the Worcester station will serve the largest number of 
commuters (approximately 880 daily person-trips) as part of either Alternatives 1 or 2. 
The Salem End Road station will also serve a significant number of commuters. This 
Station would be constructed as part of Rail Alternatives 3 and 4 and would serve 
approximately 820 daily person-trips for both alternatives. 


+ ie 


Improvements are anticipated at many roadway network locations serving the stations. 
Improvements to intersections generally involve signalization and/or geometric 
improvements. These types of improvements are relatively inexpensive and fairly easily 
accomplished. For the station sites proposed at Salem End Road in Framingham and 
Lowland Street in Holliston, more extensive mitigation measures are anticipated. 


i 


Route 9 would predominantly serve the Salem End Road station. The segment of Route 
9 corridor in the vicinity of the proposed station is currently approaching its physical 
capacity during peak commuting hours. By design year 2010 this corridor is expected to | 


Operate over capacity. As the entire corridor will be affected, simple use of low cost a 
management actions will not suffice. Simply, additional lanes will be required im many 7 
segments of the corridor. | : 


A similar situation exists on Route 16/126 corridor in Holliston serving proposed Lowland 
Station. Widening segments of Route 16/126 corridor from two janes to four lanes would | 
be necessary to accommodate projected 2010 traffic. - 














.- Tn summary, the variety of issues identified among the travel needs of the station locations 


can be specifically related to one common factor. In each instance the problem causing 
deficiencies seems to occur in one form or another on State numbered routes. As the 
major carriers of traffic, it seems reasonable to expect that efforts to improve traffic 
conditions at nearby stations should concentrate on improving operating conditions along 
these major thoroughfares. The selection and testing of alternative solutions to the 
deficiencies should be addressed in a subsequeniial detailed study report. ~ 
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CHAPTER 8 
| ECONOMIC EVALUATION 
8.1 SUMMARY OF CAPITAL INVESTMENT 


Table 8-1 summarizes the capital investment required for the improvements and rolling 
stock discussed in Chapters 3, 4 and 6. The track, signal, communications and grade 
crossing protection costs assume that existing infrastructure is either replaced or 
rehabilitated, as appropriate, to current MBTA commuter rail design standards. Bridge 
and culvert rehabilitation is generally limited to pointing and/or sandblasting and painting 
except where specifically noted. 


8.2 OPERATING AND MAINTENANCE COSTS 
Overview of Operating and Maintenance Cost Approach 


This section addresses the operating and maintenance costs associated with extending 
rail service to the Worcester, Marlborough and Milford areas. Since each alternative 
consists of a series of bus and rail services, the costs of the bus and rail components as 
well as total operating and maintenance cost of the services to serving the study area 
were estimated. Because service is already in place, as far west as Framingham, a 
marginal costing approach was adopted for evaluation purposes. That is, the additional 
costs associated with extending rail service beyond Framingham were estimated. This 
approach to operations and maintenance costing is consistent with the evaluation of 
capital cost and ridership impacts. At the same time, the operations and maintenance 
costs have been estimated using a resource buildup model as recommended by UMTA; 
this type of approach incorporates an allocation of system-wide costs where additional 
costs can be anticipated. This section summarizes the results obtained for each of the 
alternatives. Appendix E contains a description of the methodology utilized to compute 
rail operating and maintenance costs. 


Estimation of Operating and Maintenance Costs 


The following discusses the preparation of the service specifications for each alternative 
necessary for the estimation of rail and bus operating and maintenance costs. 


Rail Service Specifications 


The Commuter Rail O&M Cost Model requires the specification of a number of service 
related variables to estimate costs. Among the service variables are: revenue train hours, 
revenue train miles, and number of route miles. The revenue train hours and revenue 
train miles were specified based on the operating plan identified in Chapter 2 which was 
adjusted to reflect the patronage estimates identified in Chapter 5. 


The revenue train hours are the principal inputs required to calculate the costs of 


8-1 


 .9perating labor. Basic crew service costs are calculated from al day revenue train hours, 
. while costs for supplementary crews used only during the peak period are based on peak 
revenue train hours. 


For the costing of various maintenance and transportation elements, the model requires 
the number of locomotives and cars and locomotive- and car-miles, which depend upon 
the number and length of trains scheduled to meet demand. 


The model also requires specification of the number and nature of physical facilities such 
as track, roadbed, bridges, and stations. Specific model inputs include track miles, and 
number of bridges, stations, grade crossings, and number of non station buildings. 


The critical specifications of each alternative which served as input to the rail O&M cost 
model are shown in the upper portion of Table 8-2. 


Bus Service Specifi ications 


The private carrier express bus operating and maintenance costs were also estimated 
using a cost model developed for the Old Colony study. The model was calibrated on 
_ data assembled from a broad based group of private carriers, ranging from small family 
businesses to large unionized bus operations. Thus the productivities (resource input 
units per service output unit) and unit costs reflected in the model represent the average 
conditions within this range. 


Much simpler in structure than the rail cost model, the bus model relies on relatively few 
service unit input variables. Labor costs of operation are based on revenue bus miles and 
number of bus round trips. Servicing of vehicles is based on revenue bus miles as well, 
while facility maintenance costs are based on the number of park and ride facilities. 


Note that the current express bus services are all operated by private carriers. Thus, the 
cost estimation was based on continued private carrier operation of any continued or 
enhanced express bus operation. It is recognized that the private carriers have somewhat 
different cost structures. For the feasibility study, it was deemed adequate to apply the 
private carrier express bus cost model based on the average of all carriers, rather than 
attempt to estimate a model for each particular carrier. 


The critical specifications of each alternative which served as input to the bus O&M cost 
model are shown in the upper portion of Table 8-3. 


Operating and Maintenance Cost Estimates 
Based. on the specifications identified above, .reflecting the service levels described for 


each alternative in Chapter 2, operating and maintenance costs were estimated using 
the O&M cost models. Presented below are the results for rail and bus components of 


the alternatives, followed by a summary of total operating and maintenance cost 


associated with service to the study area. 
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Rail Costs 


Table 8-2 presents the annual operating. and. maintenance cost estimate for each rail 
alternative in 1989 dollars. First, the costs of the new services are presented, followed by 
the costs of the Framingham service that would be supplanted. The resulting net cost of 
operating service beyond Framingham is the final resuit. 


Alternative 4 serving Mariborough is the least costly in terms of operating and 
maintenance net cost at approximately $4.3 million annually. This net cost excludes alll 
costs of continuing Framingham service, but takes into account the savings resulting from 
reducing peak Framingham service and eliminating off-peak Framingham service (which 
would be provided by the Marlborough trains). 


Alternative 1 serving the Worcester extension with express trains also requires the 
continuation of a Separate Framingham peak period service. That alternative costs $5.1 
million over and above the operation of Framingham service. Alternative 3 is the next least 
costly, at $6.3 million. [tt includes a short extension to Milford added on to the service of 
Alternative 4. The most costly alternative is Alternative 2, costing over $7 million. 


Alternatives 2 and 3 have a higher "new service" cost than Alternatives 1 and 4, since they 
include separate local and express services that originate west of Framingham. 


Unit costs measured in cost per passenger also indicate that Alternative 4 has the lowest 
Operating and maintenance cost, at $3.50 per passenger. Alternative 3 has a higher ost 
per passenger, at $4.46. The Alternative 3 cost is again reflective of the expense 
associated with extending service associated with Alternative 4 to Milford. Although 
Alternatives 1 and 2 have higher costs per passenger, at $4.33 and $4.98 respectively, 
those two alternatives do not serve the Framingham Center/West Framingham market 
that is served by Alternatives 3 and 4. The lower cost per passenger of Alternatives 3 and 
4 \s directly related to the large number of passengers forecast for the Salem End Road 
and California Avenue stations on the Marlborough branch. 


When productivity in passengers per revenue car mile is examined, Alternatives 3 and 4 
are the most productive, at 2.83 and 2.47 passengers per revenue car mile respectively, 
again due to the large number of passengers at the new Framingham stations. Alternative 
1 carries 1.78 passengers per car mile due to the greater number of car miles associated 
with the longer distance to Worcester. Similarly, Alternative 2 has 1.96 passengers per 
revenue car mile, due to the addition of passengers from Milford to Alternative 1: service. 
The low productivities for Alternatives 1 and 2 are relative to the smaller number of 
passengers generated on the Worcester branch and the large number of train miles. 


Alternative 4 has the highest net cost per revenue train mile of the four Alternatives, at 
$35.82. The other alternatives range from $22.86 to $32.60 per revenue train mile. The 
high unit cost for Alternative 4 is attributable to the lower number of train miles but longer 
consists required to operate that service, when compared to the other alternatives. 
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Bus Costs 


Bus services are included in a number of the alternatives. The baseline alternative for the 


analysis is the Bus Alternative, which assumes no extension of rail service beyond its 


current Framingham terminus -- that is, no commuter rail service to Worcester or 
Marlborough, and no service to Milford via Framingham; Milford is assumed to be served 
by an extension of the Franklin branch. Instead, the Bus Alternative includes 
improvements to existing Express: bus services serving these communities to and from 
downtown Boston. | 


In. addition, each of the rai alternatives included continued operation of express bus 
services to portions of the study area not directly served by rail. For example, in the rail 
alternatives that provide rail service to Marlborough, the express bus from Worcester to 
Boston continues to operate. Although it is possible that private carrier express bus 
service from Worcester might continue in Alternatives 1 and 2, the ridership forecasting 
model which performs an all or nothing assignment, forecast no riders on these services. 
As a result, express bus service from Worcester to Boston Is not included in those 
alternatives. Similarly, the semi-express service was not assigned any trips in any of the 
rail alternatives. As a result, the semi-express service is only included in total operating 
and maintenance costs for the Bus Alternative. Alternatives 7 and 2 have no significant 
bus operating costs, since the ridership forecasting model assigned no riders to the 
Marlborough bus service. 


Note that only express bus services were costed. The local bus services which might be 
slightly modified to improve access to rail stations were not considered as integral 
elements of the alternatives and therefore were not addressed in the operations and 
maintenance cost analysis. , 


Table 8-3 summarizes the costs associated with the express bus services. Due to the 
limited bus services that are. provided on routes other than the Worcester /Boston express, 
the difference between the costs of the Bus Alternative and the cost of bus services tnat 
would be included in rail Alternatives 3 and 4 is less than $0.5 million. 


On a cost per passenger basis, the Bus Alternative has a unit cost of $1.96. The bus 


service included in Alternatives 3 and 4, by comparison, costs $2.23 per passenger. This 
difference can:be attributed to the larger number of passengers attracted to the enhanced 
bus service in the Bus Alternative. On a cost per passenger basis, the Bus Alternative Is 
only slightly more expensive than the rail service in Alternative 4, and is slightly less 
expensive than the rail Service in Alternative 3. However for serving Worcester,.the Bus 
Alternative is less costly than either of the rail alternatives. 


Total Operatin -and Maintenance Costs 


_ Table 8-4 combines the costs of bus and rail components into a single total operating and 
maintenance cost for serving the study area communities. This enables us to identify the 
overall expenditure for operating each alternative. Of course, it should be recognized that 
these total costs do not represent the cost to the MBTA. The MBTA would operate the 
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commuter rail service but has only a limited role in subsidizing express bus service. 


The net result of the operating and maintenance cost analysis is that the lowest operating 
cost alternative on an annual basis is the Bus Alternative with a cost of $1.5 million. 
Alternative 1 is the next least costly alternative, with a cost of $5.1 million, all due to rail 
service, as there are no bus services included in that alternative. The remaining 
alternatives cost between $5.4 million to just over $7.3 million. Bus service is not included 
in the cost of Alternative 2, but is included in the cost of Alternatives 3 and 4. 


On a total operating cost per passenger basis, the Bus Alternative is the least expensive 
alternative, at $1.96 per passenger. Of the rail alternatives, the lowest cost per passenger 
is achieved by Alternative 4. Its cost per passenger is reflective of both bus and rail 
service, and is $3.15 per passenger. The other alternatives range between $3.90 and 
$4.98 per passenger, with Alternative 3 being the most costly, due to its higher. overall 
resource cost and its inability to attract a great deal of ridership from the Milford area. 


To obtain a true comparison of the costs of alternatives, amortized capital costs must be 
added to, and passenger revenues must be subtracted from, the annual operating and 
maintenance cost. Section 8.3 describes the development of revenue estimates for 
extension stations, and Section 8.4 develops the annualized capital costs incurred so that 
the overall cost effectiveness of each alternative can be assessed. 


8.3 REVENUES 


In order to calculate the estimated revenue for each rail alternative, several steps were 
necessary. First, existing MBTA fare zones were extended outward from Framingham for 
each alternative. The fare zone for each extension station was determined by comparing 
the distance of the extension station from Boston with stations an the existing commuter 
ratl system that are a similar distance from Boston. The zone designation for the existing 
stations was then assigned to the extension station. 


Second, the most recent MBTA commuter rail fare audit was examined, in order to 
determine average fare per passenger. However, the latest available fare audit was 
conducted in March, 1989. At that time, cash fares had increased, but multi-ride tickets 
and monthly passes had not yet been increased. A new average fare was calculated 
based on the same distribution of passengers using passes and multi-ride tickets, but 
at the increased rates effective later in 1989. 


Based on new revenue calculations for existing Zone 4 and Zone 5 stations.on the 
Framingham branch, the average fare is about 90 percent of the cash fare. For example, 
for Zone 4, the 1989 cash fare is $2.50, while the average fare is approximately $2.28, 
For Zone 5 passengers at Framingham Downtown, the 1989 cash fare is $2.75, and the 
average fare is $2.40. The average fare was then calculated for each extension station, 
based on the ratio of average fares to cash fares found for Zones 4 and 5. The average 
fare was then applied to the estimated number of inbound passenger trips at each station. 


Note that actual average fares may vary by station, due to possible variations in monthly 
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pass usage. Riders from stations located farther from Boston may be less likely to travel 


five or more days per week. As.a result, these riders may be less likely to purchase a 
monthly. pass. Should a lesser number of passes be used, the average fare would 
increase to reflect a greater number of cash fares or multiride tickets, which are not 
discounted as much as monthly passes. The extension stations, their designated fare 
zones, .1989 cash fares, and average fares are shown in Table 8-5 and the resulting 
- revenue calculation by alternative is presented in Table 8-6. 


In summary, the revenue estimates are: 


-Alternative 1 $3.82 million 
-Alternative 2 £4.94 mitlion 
-Alternative. 3 $2.62 million 
-Alternative 4 $1.70 million 


8.4 COMPARISON OF ALTERNATIVE COSTS 
Total Annual Cost 


UMTA guidelines for major capital investments require that all evaluation measures for 
costs and revenues be expressed in annual terms. Capital cost estimates are generally 
prepared as a total expenditure of base year dollars, while operating and maintenance 
costs are expressed in annual dollars. In order to combine operating and capita! costs, 
an equivalent annual payment must be calculated for the capital expenditures. 


Annualized capital costs are estimated as the total capital cost of an expenditure muttiplied 
by its annualization factor. Annualization factors reflect the discount rate and the lifespan 
of a capital investment as established by UMTA. Land acquisition and roadbed were 
considered to have a life cycle of 100 years, while most other capital facilities have shorter 


life cycles. Track, sidings, bridges, signals, stations and layover facilities were estimated 


to have a life cycle of 30 years. Grade crossings and fencing were annualized over 20 
years. Rail equipment, such as cars and locomotives, was estimated to last 25 years 
before being replaced, while bus equipment was estimated to have a lifespan of 12 years. 


The resulting annualized capital cost for each alternative reflects the cost allocated to one - 


year in the fife cycle for each capital expenditure. 


The total annual cost is the sum of annualized capital costs and annual.aperating costs. 
The total annual cost for the rail portion of each alternative ranges from $13.4 million for 
Alternatives 1 and 4 upwards to $17.9. and $18.6 million for Alternatives 3 and 2 
respectively. 


Bus service costs were annualized in a similar manner. Due to the relatively small amount 
of bus service in the rail alternatives, the added annualized cost of bus service added $1.3 
million to the rail annualized costs for those alternatives that combined both types of 
service. In the Bus Alternative, the annualized costs of providing that service are $2.2 
million. | | | | : 
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A total annual cost that combines the rail and bus annualized costs was developed for 
each alternative, to allow the comparison of the Bus Alternative with the rail alternatives. 
The Bus Alternative has an annual cost of $2.2 million due to the modest capital 
investments associated with that alternative. The rail alternatives are considerably more 
costly, due to the investment in capital facilities. 


Alternative 1 is the least costly rail alternative, at $13.4 million per year, while Alternative 
3 is the most costly at $19.2 million. The additional cost of building and maintaining the 
branched service in that alternative contribute to the high net annual cost. Alternatives 4 
and 2 have annualized costs of $14.7 and $18.6 million, respectively: 


Table 8-7 contains the annual operating and maintenance costs, annualized vehicle costs, 
annualized construction costs, and total annualized costs for each alternative. 


Net annual cost is the total annualized cost less annual revenues. For each alternative, 
the net annual cost of the rail service is: 


. Alternative 1 * $14.9 million 


. Alternative 2 $16.9 million 
° Alternative 3 $16.1 million 
. Alternative 4 — $15.9 million 


Recovery Ratios 


Another measure of cost effectiveness that can be used to evaluate the proposed rail 
extensions is the recovery ratio. In this measure, annual revenues are compared to 
Operating and maintenance costs. The MBTA has indicated that fares should recover at 
least 33 percent of operating costs. The ratio of rail revenues to rail operating costs 
ranges from 0.75 for Alternative 1 to 0.40 for Alternative 4. Alternative 2 is the next most 
effective in this respect, with a recovery ratio of 0.69. The similarity between the operating 
cost ratios of Alternatives 1 and 2 is due to the dominant effect of the Worcester express 
service's fare revenue contribution over the modest addition of service to Milford. 
Alternative 3 has a recovery ratio of 0.41, owing in large measure to the shorter trips and 
hence lower average fare on the Marlborough Line compared to the Worcester Line. 


The above recovery ratios are surprisingly high, yielding a larger percentage of operating 
expenses Covered by fares than would ordinarily be achieved. It should be noted that the 
analysis was conducted for the extension only and does not reflect the operating cost or 
revenues of the Framingham service, but the additional costs and revenues of the 
extension. This may result in higher recovery ratios than would be achieved with a 
corridor approach. Furthermore, it should be noted that the recovery ratio does not 
consider capital costs; recall that total annualized costs exceeds the revenues 
substantially. Finally, white revenues are calculated for year 2010 riders, costs are 
expressed in 1989 dollars. 


8.5. IMPACTS ON OTHER TRAVEL MODES 


The vehicle-miles-travelled (VMT) change figures displayed in the table below represent 


the savings in vehicle-miles-traveled associated with each of the Worcester/— 


Marlborough/Milford commuter rail alternatives. The bus alternative serves as the 
baseline for these calculations, and the savings therefore represent the improvement over 
the bus alternative for each of the rail alternatives. The small difference between 
Worcester alone (Alternative 1) and the Worcester/Milford combination (Alternative 2) 
shows that the addition of rail service on the Milford branch does not significantly 
decrease total VMT. This is also demonstrated by the small difference between the 
Marlborough/Milford combination (Alternative 3) and Marlborough alone (Alternative 4). 


While there is a significant decrease in VMT brought about by rail service to Worcester, 
rail service on the Marlborough branch has a much larger impact. Many more transit 
riders in Alternatives 3 and 4 are new to the transit mode when compared to the Bus 
Alternative than in Alternatives 1 and 2. This difference in impact between the Worcester 
and Marlborough branches can be understood by looking at the Bus Alternative, against 
which all the rail alternatives are being measured. In the Bus Alternative, the bus service 
from Worcester to Boston captures a high proportion of the travellers who use the rail 
service to Boston in Alternatives 1 and 2. Also in the Bus Alternative, the Marlborough 
bus captures a much smaller proportion of the travellers who use the Marlborough branch 
rail service in Alternatives 3 and 4. The result is that, when measured against the Bus 
Alternative, the rail service on the Marlborough branch in Alternatives 3 and 4 pulls many 
more travellers to transit from the auto mode than the Worcester rail service in Alternatives 
1 and 2. 


Alternative Total VMT VME Change 


Bus 496,058 --- 

1 - Worcester 458,404 (37,654) 
2 - Worcester/Milford 455,295 (40,763) 
3 - Milford/Marlborough 423,960 (72,098) 
4-Marlborough .- 426,133 (69,925) 


8.6 ECONOMIC DEVELOPMENT IMPACTS 


Public transportation, in general, is one of several factors which together can influence 
development. Alone, it may not exert a strong influence, but in association with other 
factors, it can reinforce existing patterns and contribute to the shape of future growth. 
Rapid transit, among transit modes, has the greatest potential for influencing economic 
development due to its high level of service and high ridership. 


Information about the economic development impacts of commuter rail service, 
specifically, is scarce. That which exists suggests such impacts are generally modest and 
tend to occur in densely developed areas. In Toronto, a small amount of residential and 
commercial/retail development near one new commuter rail statidm was seen to be 
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generated by the station. In Philadelphia, service was improved on the existing system 
and some residential and commercial development was generated near some stations. 
However, there were no significant development impacts around most stations. _ 


In the Worcester/Milford/Marlborough areas, it is likely that economic development 
impacts would be confined to increasing some residential property values due to 
enhanced accessibility to downtown Boston for people who work there. In addition, there 
is the potential for some modest commercial/retait growth around stations, if supported 
by local communities. In particular, if ridership levels can support them, convenience retail 
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TABLE 8-1 
SUMMARY OF CAPITAL COSTS(a) | so _ 
/ (STHOUSANDS) - | a | i 


~ [Alternative No. 1_ [Alternative No.2 [Alternative No. 3 | 
_| Worcester Only —_ |Worcester/Milford | Marlborough/Mil, | Marlborough Only | - i 


Right of Way Improvements 25,970 .0 27,786 0 
(includes bridges & 
culverts) 








Stations (b) | 20,200.1 23, 847 .2 21,346 6 18,943 .8 


Rolling Stock 34,680 .O (c) 38,700 .0 (d) 39,790 0 (e) 41,380 .0 (A 
($1.34M trailer, a | : 

$1.47M control car, 

$2.3M engine} 


Subtotal 65,789 .1 $8,517 2 73,291 8 


Contingency (@20%) (q) 6,221.8 9.963 .4 6,382 .4 
Engineering (@15%) (h) 4,666 .4 7,472 6 4,786 8 


106,154 .9 

(a} All costs are expressed in 1989 doilars. | ‘| 
(b} Station costs are based on most desirable sites from Table 4-44. : 
(c) Estimate for 9 trailer cars, 6 contro! cars and 6 locomotives. 4 
; . | 
(d} Estimate for 12 trailer cars, 6 control cars and 6 locomotives. | 
(e} Estimate for 10 trailer cars, 7 control cars and 7 locomotives. . | 

(f) Estimate for 14 trailer cars, 6 control cars and 6 locomotives. | 
_(g) Contingency taken on Right-of-Way Improvement and Station Cost only. | be | 
(h}) Engineering taken on Right-of-Way Improvement and Station Cost only. | Y 
| 
f 
i 
7 
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‘TABLE 8-2 














RAIL OPERATING AND MAINTENANCE COSTS 
Alt. 1 Alt. 2 Alt. 3 7 Alt. 4 

Worcester Worcester Martborough Marlborough 
Measure Express Milford Milford Express 
Service Parameters: 
Revenue Train Miles: 
Extension service 299,504 425,902 358,627 198,197 
Framingham service (77,322) (165,690) (165,690) (77,322) 
Net Train Miles 222,182 260,212 192,937 120,875 
Revenue Car Miles: | 
Extension service 898,408 1,596,673 1,371,282 743,238 
Framingham service (243,012) (872,634) (872,634) (243,012) 
Net Car Miles 655,396 724,099 498 648 900,226 
Annual IB Passengers ~ 994 140 1,117,750 1,112,490 1,025,700 
Framingham Station Passengers 2 (407,650) (407,650) (407,650) (407,650) 
Net Annual Passengers 1,172,980 1,420,200 1,409,680 1,206,100 
(/B+OB, extension only) 
Annual O&M Cost Estimate: 
Annual O&M Cost of New 
service {in million $) $6.33 $11.54 $10.76 $5.58 
Annual O&M Cast of 
Framingham Service : 4 
(in million $) $1.25 % $4.47 * $4.47 $1 
Annual O&M Cost of 
Extension (in million $) $5.08 $7.07 $6.29 $4.33 
Unit Costs of Service: 
Cost Per Passenger $4.33 $4.98 $4.46 $3.50 
Cost/Rev. Train Mile $22.86 $27.17 $32.60 -- $35.82 


eee 


Notes: 


1 


Based on revised Framingham service plan which includes mileage to and from South Station, which 


would not be required for passenger service in the extension plans due to the relocation of storage 
facilities to outer terminals, despite the addition of peak hour service and route mileage. The revised 
Framingham service pian is based on shorter trains in off peak hours, resulting ina significant reduction 
in car miles over current Framingham service. 


from reductions in Framingham peak consists. 


Framingham boardings forecast for 2010, without any rail extensions. 


Cost of existing off-peak Framingham service which would be redundant in this alternative and savings 


Cost of existing peak and off-peak Framingham service which would be redundant in this alternative. 


Measure 


Revenue Bus Miles 


TABLE 8-3 | 
BUS OPERATING AND MAINTENANCE COSTS» 


Bus 
Alternative 


Alternatives 
3 and 4. 
Worcester 
Express 


691,637 


Annual IB Passengers 


Annual Passengers 
(IB+OB) 


Annual Bus O&M Cost - , 


(Millions) 
Cost Per Passenger 
Cost/Rev. Bus Mi. 


Pass. /Rev. Bus Mi. 


391,870 


783,740 


518,636 


239,390 


478,660 


$1.07 


$2.23 


2,06 


0.92 - 


Notes: 


| 


‘Medway is considered outside of the study area. 


_—. 


No Bus service enhancements are provided under Rail Alternatives. 


The only bus service in Alternatives 3 and 4 is the Worcester/Boston Express. 


Bus service to Milford is terminated in Medway under all Milford rail alternatives. As a result, service to 
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TABLE 8-4 


TOTAL OPERATING AND MAINTENANCE COSTS 


Bus 


Measure Alternative 


_ Passengers: 


Annual Rail Passengers 
(B+ OB) 


Annual Bus Passengers 783,740 


(IB +OB) 
Total Passengers 783,740 
O&M Costs: 


Net Rail O&M Cost 
(in million $) 


Bus O&M Cost 


(in million $) $1.53 


Total C&M Cost $1.53 
Unit Costs: 


Cast Per Passenger $1.96 








Alt. 1 Alt. 2 
Worcester Worcester Ma 
Express Milford 
1,172,980 1,420, 200 
0 ) 
1,172,980 1,420,200 
$5.08 $7.07 
$0.00 $0.00 
$5.08 $7.07 
$4.33 $4.98 


Alt. 3 
borough 
Milford 





1,409,680 


473,660 


1,888,940 


Alt. 4 
Marlborough 
Express 





1,236,100 


478,660 


1,714,760 


$4.33 


$1.07 


$5.40 


$3.15 


Station 


Framingham 
Ashland 
Westborough 

North Grafton 
Worcester 

East Holliston 
Holliston 

Milford 

Salem End Road 
California. Avenue 
Main St. Southborough 
Northboro Rd. /|-495 


EXTENSION 


TABLE 8-5 | 
STATIONS BY FARE ZONE 


1989 
Zone 


al. 


Som oO os} Oo) O os So 


Average 
Fare 


$2.75 
$3.35 
$3.35 
$3.60 
$4.75 
$3.10 
$3.35 
$3.60 
$2.75 
$3.10 
$3.10 
$3.35 
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